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EDITORIAL NOTES. 


Low-Temperature Carbonization. 
Low-TEMPERATURE carbonization is getting a remarkably 
good innings just now, in view of the exceptionally favour- 
able opportunity that presents itself to every enthusiast to 
make a serious attempt to set up a new industry in the 
country for the supply of smokeless solid fuel and the pro- 
vision of suitable motor spirit. Hardly a week now passes 
without some fresh and interesting piece of news coming 
along concerning this matter ; and this week our pages con- 
tain more than one reference. Of course, the whole fabric 
of this business rests upon the creation of a good market 
for a smokeless solid fuel, for the liquid and ammonia pro- 
ducts alone could not support any new industry. And it 
will have to be a new industry ; for it would never pay gas 
undertakings, whose prime commodity is gaseous and not 
solid fuel, to try to bring under one roof low-temperature 
carbonization, with a gas stripped of its oil and spirit giving 
constituents, so that it is reduced to a heating value of only 
150 to 200 B.Th.U., but with a maximum production of ben- 
zols and light oils. Notwithstanding the views expressed 
by Mr. F. D. Marshall, at an inspection last week of plant 
of Premier Tarless Fuels, Limited, as to the adherence of 
gas undertakings to their traditions, and regarding the 
destruction of valuable hydrocarbons in high-temperature 
carbonization, we are sure he feels that there is no need 
for them to depart from their present ways, seeing that he 
agrees that there is, under the present circumstances, “an 
“ ample field for any good low-temperature process.” The 
field is, indeed, a large one for both a solid smokeless and a 
gaseous fuel; and in that field there would be, in the event 
of the creation of a low-temperature coal carbonization in- 
dustry, simply keen competition between the one fuel and 
the other for the business of domestic heating. In this the 
smokeless solid fuel would have the advantage of the exist- 
ence of coal grates in every dwelling; while the gaseous 
fuel would have the competitive advantage of the greater 
flexibility of a fuel always on tap. But beyond this one 
line of competition, there would not be much else in the 
way of rivalry—in other respects, the advantage would lie in 
an alliance for developing markets and maintaining prices 
of commodities. 

However, this is looking ahead, and treading on the un- 
certain ground of hypothesis. The present shows that low- 
temperature carbonization is being more scientifically studied 
than ever it has been before. Those who have hitherto 
engaged in this work did so in a very narrow way, trying to 
arrive at a result without much thought of the elementary 
conditions necessary to achieve their end, and certainly 
without exercising any particular inquisitiveness as to the 
scientific propriety of their doings. For completeness and 
interest, there has not yet been seen a working low-tem- 
perature unit of plant, with its benzol and light-oil recovery 
apparatus, that is the equal of the one inspected last week 
at Battersea, and described elsewhere in this issue. The 
development on present lines has been mainly due to Mr. 
C. W. Tozer, the Company’s Consulting Engineer, who has 
had the very active help of Mr. Marshall, who is one of the 
Directors of Premier Tarless Fuels, Limited. The plant, 
of course, has to prove itself commercially; and we see 
nothing between it and success save the problematical point 
as to inducing the public to become regular customers for 
the smokeless inflammable solid fuel produced. This, how- 
ever, is a matter that will have to be dealt with by moderate 
and careful producing operations during the period of educa- 
tional effort. But there appears to be no room for doubt 
that the Battersea plant has now been carried to a state 
of high efficiency. One noticeable point about design is the 
peculiar interior sectionizing of the retorts; and a feature— 
and a highly important one—about the method is the work- 
Ing at a vacuum of, approximately, 27 inches mercury. 








A great deal has been heard about the friable nature of 
the fuel produced in some other low-temperature systems ; 
but the fuel produced in the Battersea plant does not show 
the same tendency to friability. All the samples of fuel 
from bituminous coal that were inspected. showed a good 
physical texture. The secret of this, and the secret probably 
of certain other good results in regard to liquid products, is in 
all likelihood due to carbonization under sucha high vacuum. 
This seems to be borne out by the extraordinarily interesting 
experiments of Professor S. W. Parr and Mr. H. L. Olin, 
at the University of Illinois, which go to prove that, in low- 
temperature carbonization, a coke of good texture can be 
obtained, and the other products be more or less modified 
in their characteristics, by the exclusion of oxygen. The 
low-temperature carbonization system as practised, and all 
the patents for which are held, by Premier Tarless Fuels, 
Limited, arose entirely from the inventor’s (Mr. W. S. 
Simpson’s) idea of dissociating metals without oxidation by 
fusing them in vacuo. That is the fundamental feature of 
this particular coal-carbonization process. So that it seeins 
that what Professor Parr and Mr. Olin have been doing 
and finding out in the laboratory at Illinois University, has 
already been applied practically in the operation of the 
Battersea low-temperature carbonization plant, and more- 
over for the past two or three years, during which investi- 
gations have been proceeding to ascertain the best form for 
the plant to take. Between the results of crude low-tem- 
perature carbonization and of scientific working, there may 
be a great gulf. But more confirmation in this connection 
when other results are forthcoming. Meantime, as being a 
matter of general interest to carbonizers, we are publishing 
an extended account of the findings from Professor Parr’s 
and Mr. Olin’s investigations—the first instalment appear- 
ing to-day. 


Building-up New Business by Water-Heating. 


IN every progressive commercial enterprise, the manage- 
ment is constantly on the alert for the means of keeping 
trading in line with the times, and for new commodities for 
use in developing the business. In similar manner, the gas 
industry has been remarkably clear-sighted. The incan- 
descent gas-burner in its modern forms (both high and low 
pressure), the gas-cooker, the slot-meter, the gas-fire, the 
industrial uses of gas for power and heating, have all, in 
their turn, been successfully pushed, and have helped to 
swell the gas-supply business to the excellent dimensions of 
the present time. It is this large diverse employment of 
gas that is considerably responsible for the stability of the 
industry to-day. Consumption is still increasing ; but the 
rate of increase is now very much dependent upon atmo- 
spheric conditions. Moreover, if we take certain of the 
lines of business mentioned above, there are some of them 
that have reached a point where their contribution to the 
annual rate of increase is less than it was. This must 
inevitably be. In any one line of business, there must be 
limits somewhere beyond which it is impossible to pass; 
and the nearer these limits are approached, the more reason 
is there for looking around for fresh and promising fields. 
That is the position in the gas industry to-day. A new line 
of business is required, and one which can be cultivated 
much on the same politic lines as those that brought about 
such material advantage to the gas industry through the 
gas-cooker. ‘The better, if the new line of business is one 
which is not subject to the vagaries of our British climate. 
Such a line of business is offered by the gas-heated water- 
circulator. 

The heating of water by means of gas is no new line; 
nor is the gas-heated water-circulator actually new. But 
until quite recent times, the latter had not been brought to 
a state in which its adoption could be considered in the 
same light as the gas-cooker. It has been brought to this 
state now; and therefore the time has arrived when those 
who direct the fortunes of the gas industry should seriously 
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and universally consider whether the gas-heated circulator 
cannot be introduced to do—perhaps not so extensively in 
the smaller classes of property, but practically everywhere 
where there is a hot-water circulating system at present 
installed—for the industry what the gas-cooker has done for 
it. We see to-day no reason whatever why it should not; 
but if there are reasons to the contrary, then let us hear of 
them, and consider and discuss them. If a real success 
is to be achieved with the gas-heated circulator, then it 
must, it seems to us, be on the lines on which the greatest 
development has been made with gas-cookers. What was 
it popularized the gas-cooker? There are several things. 
Its efficiency, its economy, its readiness, its assistance in 
saving labour, and, important beyond measure, the fact that 
the householder could have one on simple hire, which con- 
dition the managers of the industry were able to comply 
with on account of the simplicity and strength of the cooker, 
which mean low maintenance charges. Why cannot the 
gas-heated circulator be treated in precisely the same way by 
every gas undertaking throughout the country? There are 
several concerns already offering the residents in their sup- 
ply areas circulators on the same conditions as gas-cookers ; 
but these undertakings are only a small percentage of the 
number that hire out the gas-cooker on simple terms. 

It appears to us that here the industry has a line of busi- 
ness that, seriously entered upon, should be comparatively 
easy of development. The gas-cooker largely displaced the 
coal-heated oven. There is no reason now why the gas- 
heated circulator should not displace the coal-heated water- 
boiler, and for an all-the-year-round service. The very fact 
that the gas-stove is used for cooking in place of the coal- 
heated range is an argument why the change-over should 
now be completed by the adoption of the water-circulator, 
and so relieve of dirt and nuisance the part of the dwell- 
ing where food is prepared for the family’s consumption. The 
modern gas-heated water-circulator is to-day an efficient 
and economical means of obtaining hot water in bulk for do- 
mestic use ; and in houses where a continuous supply of hot 
water is not requisite and economy is an object, nothing 
could be better than a gas-heated circulator, free as it is from 
all stand-by costs, but always ready to be promptly set to 
work to comply with requirements. No one could grumble 
at having to pay 1d. and less, according to the price of gas, 
for a bath of 20 to 30 gallons of water, at from 100° to 110° 
Fahr.; or for successive baths—say, three or four, and all 
within rather more than an hour up to two to two-and-a- 
half hours, according to capacity—from 3d. to 4d. in all. 
In fact, 80 to 100 gallons of hot water for any purpose can 
in most towns be supplied by the modern circulators, at 
about 3d. No reasonable consumer can cemplain of such a 
price when he realizes all that it means in the way of conve- 
nience, time, labour, and saving of solid fuel fires. From 
the side of the gas supplier, there is profit from the use of 
the gas in the circulators, and a use that will grow to be 
a fairly continuous one throughout the year. Convenience 
is bound to make it so. And as to fostering the business by 
simple hire, the water-circulators are strongly built to-day, 
and can be obtained at £4 to £5. They will be moderate 
in their maintenance costs ; and, at such a price, a rental 
of 2s. 6d. per quarter should pay handsomely. 

We hope the gas industry is out for serious business in 
this matter ; and if it is, then the gas-heated water-circu- 
lator will be more freely considered than it has hitherto been 
in relation to the adoption of the policy that has made the 
gas-cooker business what it is to-day. 


The Union of Science and Practice in Investigation. 


THE annual report of the National Physical Laboratory has 
been issued ; and it indicates a large measure of activity in 
the various branches of that institution. But though the 
output in experiments and in communications to various 
learned societies is great, it would be an advantage and 
encouragement to those to whom the Laboratory looks for 
support if there could be traced a larger amount of practical 
benefit as a result of the work and considerable expenditure 
that go on. We know there is no similitude between the 
newer Universities and the National Physical Laboratory ; 
but, in their respective lines of work, the former are showing 
much more valuable practical result from their labours than 
the latter. Is the secret of this that the new Universities 
in their line are in close touch with the industries of the 
country, while the National Physical Laboratory, in its 
investigating work, appears to be (at all events, there are no 





visible signs to the contrary) altogether disjoined from the 
practical men and work of industry? Only here and there 
does any junction—and then only a slender one—appear to 
have been effected. We have, for instance, Mr. C. C. 
Paterson, the head of the Photometrical Department at the 
Laboratory (frequently seen associated with the technical 
work of the electrical industry), brought into contact with 
technical gas men only through the widely spaced meetings 
of the International Photometrical Commission ; we cannot 
trace any other association. However, we are pleased to 
see that his long detachment from the gas industry is occa- 
sionally interrupted by the work of that Commission, and 
that, as the Secretary of the Sub-Committee appointed to 
formulate proposals for the reconstitution of the Commis- 
sion (and on which Sub-Committee are represented Austria, 
France, Germany, Great Britain, and the United States), 
he will probably come into yet closer touch with the gas 
industry. The object of the proposal for the reconstitu- 
tion of the Committee is with the view of enlarging the 
work of, and spreading technical influence in, dealing with 
problems of photometry and illumination. 

If the country is to benefit to a greater extent than at 
present from the labours of the National Physical Labora- 
tory, the direction of the scientific work requires leavening 
by something of a more practical nature than is patently in 
existence now. Without the close association of industrial 
practice and research science, the lines of the latter cannot 
fail to become largely stereotyped, and the value curtailed. 
It is true that the Laboratory pushes out its work into 
new channels as time proceeds; but, for the major part, we 
open, read, and close the annual reviews of the work that 
has been done witha considerable feeling of disappointment. 
Much of the same class of work goes on year after year, 
and one reaps little that is practical, but finds a great deal 
that is incomplete. Naturally we are sorry this should be 
so. There must be a reason for it; and we cannot help 
thinking that it is all due to “ science”’ being left to run too 
much alone, without the more definite aims and guidance of 
those who benefit the world by practically applying science. 
We are not by any means referring alone to the Photometri- 
cal Department. There are other Departments in the work 
of which there is a personal interest. But if we take the 
Photometrical Department, we see how, year after year, the 
work is almost purely of an electrical nature. It has been 
so during the past year. 

It is, of course, very useful for us to be told that the 
Standards Department at Washington and the Reichsanstalt 
agree with the National Physical Laboratory that, with 
proper precautions, a candle-power unit may be maintained 
constant for quite long periods by means of electric sub- 
standards. Also to learn that the photometry of lights of 
different colours need not be liable to the errors com- 
monly associated with it, through the work done in connec- 
tion with the unit of candle power; and that the possession 
of a series of sub-standards graded to the hue of the light 
emitted has been found a valuable asset in the testing 
of lamps of different types sent from time to time for 
examination. This is said to enhance the accuracy and 
facilities for testing such sources of light as acetylene 
lamps, gas-mantles, flame arcs, and metallic filament 
lamps. A sub-standard is useful so long as it is entirely 
reliable ; but confidence in these secondary standards will 
largely rest upon their frequent checking against the pre- 
scribed standard, There should be usefulness in the inves- 
tigation as to the causes of the deterioration of electric 
wiring and cable, and into the question of the absorbent 
action of glass for light of short wave length. It is ad- 
mitted that ordinary glass allows a considerable amount of 
the ultra-violet light to pass through it; though some very 
knowing electrical people have had the temerity to deny 
this—a temerity that has been due to ignorance, and not to 
definite knowledge. 1t would indeed be a real godsend to 
the electrical industry if a glass could be found that would 
absorb the whole of the ultra-violet rays—a glass practically 
colourless, and not costly. These investigations we say 
will be useful; but the electrical trend of much of the work 
taken in hand at the Laboratory forces itself somewhat 
obtrusively upon notice. 

Incidental mention has been made of the great expendi- 
ture incurred in the carrying on of the Laboratory. The 
annual expenditure is upwards of £32,000 (it is likely that 
it will increase); and the Treasury grant is only £7000. 
This being so, £25,000 has to be raised in payment for 
work done for the Government or private persons, or by 
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donations; and the Royal Society is responsible for any 
deficit. We have before expressed the view that there 
is a strong objection to a “ national” institution of this kind, 
partially State supported, taking for payment work from 
the private professional man. The institution has no real 
title to “national” under such circumstances ; and yet, if it 
were entirely State supported, we should hope to see much 
more of tangible advantage to the country emanate from it 
than is at present the case. 


Ventilation of Distribution Systems. 


Tue disastrous occurrences due to the generation of bitu- 
men gas by faults in electric cables (as instanced notably by 
Nottingham and Hebburn-on-Tyne) impart additional cur- 
rent interest to the question of the ventilation of gas and elec- 
tricity distribution systems. Circumstances have changed, 
particularly for gas distribution. The stability of the mains 
is exposed to greater menace than ever before through 
the new traffic conditions, tunnellings, and vagrant electric 
currents. At the same time, the present means of imper- 
vious paving of the main streets of our cities and towns 
render more troublesome leakages of coal gas and of the 
gas generated from the bitumen coverings of electric cables, 
owing to the fact that there is not the same freedom for the 
vertical liberation of the gas, and that the somewhat dry, 
loose soil beneath the impervious paving facilitates the 
lateral passage of the gas to the basements or under the 
foundations of the houses bounding the streets. It says 
something, however, for the condition of the gas canaliza- 
tions of our cities and chief towns that, under modern an- 
tagonistic conditions, there have been in late years so few 
accidents from coal gas, except of a very minor nature— 
the more imposing accidents having been due to the gene- 
ration of gas from the bitumen covering of street electric 
cables. There seems, therefore, to be very good reason why 
reliable means of ventilation should particularly form part 
of an electrical distribution system. Some electricity supply 
managements have recognized this, and have adopted means 
of ventilation, at (as in the case of Nottingham) consider- 
able expenditure. This is a serious aspect of the new needs 
brought about by modern improvements and practices. But 
perhaps a greater trouble is that, especially in the case of a 
gas-distribution system in a city with great traffic, terrible 
inconvenience would be caused by any attempt to carry out 
systematically the ventilation of the whole system. But 
modern experience does not suggest that it is necessary 
where vigilance and care are exercised. Yet, if the venti- 
lation of gas-distribution systems were anywhere desirable, 
it would be in the streets of cities and towns where the traffic 
is great, and where the conditions affecting dispersion of 
escaping gas offer resistance in a safe direction, and facilitate 
it in unsafe directions, at the same time causing location of 
leakages to be more difficult owing to the distance the gas 
is enabled to travel before its presence is ascertained. On 
the other hand, in the smaller towns where a ventilation 
scheme could be more readily carried out, it is practically 
unnecessary, owing to the condition of the road surfaces, 
the smaller and less mischievous traffic, and so forth. 

Truth to tell, however, there does not appear to have 
been much work done in connection with the ventilation of 
gas-distribution systems; and certainly there is no generally 
recognized plan. The reason for this is that the gas-distri- 
bution system, as a rule (excepting where there are sub- 
ways), is something altogether different from the electricity 
distribution system, with the cables running through cul- 
verts, and with many street boxes, and other underground 
harbourage for gas, whatever its source. But even with 
the ventilation systems of the electricity supply authorities, 
they have not—certain lugubrious effects have shown— 
proved themselves altogether effectual ; one of the troubles 
being that the means of ventilation must not facilitate 
the admission of water into the system. But in regard to 
the ventilation of gas-mains, Herr Eisele, of the Cassel 
Gas-Works, has published particulars of a method which 
he says he has found effective, but which in considerable 
existing systems it would take a lifetime to apply if con- 
venient opportunities were awaited for carrying out the 
work. The idea is very simple, and not expensive when 
regarded in relation to small stretches of main; but when 
considered from the point of view of acomplete distribution 
system, the cost, trouble, and inconvenience loom from the 
distance as something of alarming proportions. 

What Herr Eisele does is, when he has embedded mains 





to about 4 inches above their crowns, to cut a small channel 
in the soil immediately over the pipes, fill it with gravel or 
ballast along a length of five to eight pipes, and cover the 
top of the roughly packed channel with pieces of roofing 
felt, so that the interstices of the material below shall not get 
blocked—thus affording a free passage for any leaking gas. 
In order that the gas shall not travel a great distance along 
the channel, and so spoil readiness of leakage location, any 
escaping gas is kept within bounds by the insertion of a 
resistance in the form of clay or other impervious material 
being rammed tightly round a short length of pipe between 
each channelled length. From the roughly packed channel, 
ventilating-tubes are passed upwards, with exit-holes in the 
bases of lamp columns, or a short length of ventilating tube, 
with a cast-iron ventilator, is run up the sides of the houses 
to about a foot from the pathway surface. The system is 
simple enough; and, according to the account before us, the 
cost is not great. The channelling only costs about 3d. per 
foot-run, and a ventilator, at intervals of about 80 feet, only 
costs 1s. The idea is not a bad one where circumstances 
favour. But we can see the early collapse of the channel, 
where there is not a substantial impervious surface covering 
on the pathway or road; and if at any time there was any 
material escape of gas, the ventilator at the side of the 
house and a carelessly dropped lighted match, or the search 
for recreation on the part of juveniles, might between them 
cause some injury to the house against which a 12-inch high 
ventilator reposed. However, the plan is suggestive; and 
the fact that it has been found effective by Herr Eisele in- 
vites consideration for it. 








Further Trouble at Sheffield. 

The absolute defeat of the Sheffield Corporation in the Law 
Courts, and in Parliament (other than in the House of Commons), 
with a final settlement with their opponents to save their Bill, 
seemed to us to put a conclusive finish to the trouble between 
them and the electrical contractors over the trading in fittings 
and wiring, and to put a decisive limit to the point to which the 
Corporation could go—that point being the provision of wiring 
to the outlets of ceilings and walls, at which places the supplying 
and fixing of fittings and apparatus pass into the hands of the 
electrical contractors. Things, however, havenot settled down com- 
fortably between the parties; and the Electricity Committee still 
seem disposed to try to make little pickings here and there. For 
instance, they have certain contracts running for the maintenance 
of arc lamps; and, instead of abandoning these contracts as they 
could have done under the Act and decision of the Courts, and 
allowing the contractors to compete for the work with the lamp 
owners, the Electricity Committee have sold the contracts to one 
of the local contractors. Beyond this, the Committee have got a 
majority of the Corporation (the minority also being a substantial 
one) to pass a resolution to the effect that the Corporation seal be 
affixed to any agreement or other document assigning to a pur- 
chaser the contracts between the Corporation and others for the 
maintenance of arc lamps. This does not say “ existing” con- 
tracts; and if the omission means that the Department are con- 
templating entering into contracts for the purpose of afterwards 
selling them at a price to a contractor, this merely appears to be 
an attempted means of evading the Act and the legal decision. 
It would still be a form of trading. As to existing contracts, if 
the Corporation were acting ultra vires in entering into them, then 
it is a curious thing for them to be making further money out of 
the contracts, especially after the Act has come into operation. 
Surely, in doing this, they are still trading in the very department 
in which they have been forbidden to trade. There is another 
point of grievance. The Electricity Committee have show rooms. 
The traders contend that these rooms should only be used for 
exhibits and for their advertising value. The Committee, how- 
ever, are trying to get the traders to take up a position that is 
tantamount to acting as their agents in the disposal of fittings sold 
through the show rooms. Against this, of course, the traders can 
make a firm stand. The Corporation would be taking up a much 
more dignified position by showing a desire not to transgress in 
the slightest degree the agreement incorporated in their Act. 








The President of the Local Government Board has appointed 
Mr. Herbert Henry Law, M.Inst.C.E., as Chief Engineering In- 
spector to the Board, in succession to Mr. George Waller Will- 
cocks, C.B., retired. 
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ELECTRICITY SUPPLY MEMORANDA. 





Tue “Cold Light,” which belies its name, has been before the 
technical and amateur technical representatives of the reading 
public ; and while Professor Charles Francois Dussaud, who lays 
claim to being the inventor, has learned 
that the British amateur-technical man 
has credulity to an enormous degree in 
his mental composition, he has also found that the British tech- 
nical man possesses it to a very minorextent. What is there new 
in this so-called “cold light”? The over-running of electric 
lamps to secure a higher light efficiency is not by any means 
unknown; we have also seen electric bulbs, fitted to a revolving 
frame, so as to make and break contact, used long since for 
obtaining not intentionally periods of filament rest, but lighting 
effects. But such periods of “rest” as can be claimed under the 
conditions of over-running, and so increasing the temperature of, 
the filament, and then making contact again before the filament 
has had time to recover the shock to its delicate system, were 
realized under those circumstancesin practically the same way as 
under Professor Dussaud’s system. Moreover, the “ Electrical 
Times ” has taxed its memory, and has brought to mind a some- 
what similar proposal covered by a patent specification of a dozen 
years or so ago. Onelementary, physical, historical, and econo- 
mical considerations, the technical judges have come to the con- 
clusion that there is nothing much in Professor Dussaud’s “ in- 
vention ;” that it does not embrace the right to any claim to be 
revolutionary ; that there may be special purposes to which it can 
be usefully applied ; but that they cannot see where any real ad- 
vantage is coming in for ordinary purposes. The Professor will 
be disappointed at the decidedly cold reception that his so-styled 
“cold” lamp has received from the pundits of the British elec- 
trical industry. The fact of the matter is the Professor ought to 
have stayed at home until he had furnished himself with more 
positive data, and had shown that the country of the birth of the 
“invention” was reaping great economy from the system. If he 
had done this, he might have saved the unrewarded expenses of 
travelling to and from this country, and making demonstrations 
here. He came before the credit of his system had matured, and 
had been established. However, he has been received with the 
good-natured tolerance and courtesy extended to visitors to our 
shores, with the result that the gates are closed upon his proposal 
until he can furnish some better credentials of utility. Moreover, 
the electricity supply industry does not want an invention that 
suggests transferring the greater proportion of the light user’s 
expenditure from the purveyors of electrical energy to the lamp 
makers. The whole fabric of electricity supply finance would 
come to the ground if Professor Dussaud’s plan were capable of 
universal application. 


The “Cold Light.” 


The contributed article that appeared in 
last week’s issue of the “ JouRNAL” by 
“A.M.” on the subject of the “cold” 
light referred to it as‘ Professor Dussaud’s Electrical Discovery.” 
It has been shown in the previous paragraph that, while the 
learned Professor may regard it as a “discovery,” there exist 
grave doubts as to whether he could place the word “ original ” 
before “discovery.” Indeed “ discovery” is a misused word if it 
cannot claim a complete title to originality. The same article 
states that “ the term ‘ cold light’ is applied owing to the fact that 
the system employed prevents the emission and radiation of heat 
from the luminous source.” With all deference to “A.M.,” it is 
not a “fact” that the system prevents the emission and radiation 
of heat from the luminous source. The luminous source is the 
filament—not the glass bulb. The intensifying of the luminosity 
of a body from which light is obtained by incandescence is only 
to be secured by increasing its temperature; but in the case of an 
electric metallic filament, the increase in luminosity has no direct 
ratio to the increase in temperature. In other words, the candle 
power is enhanced at a somewhat greater rate than the increase 
of temperature produced by the overrunning—temporary or other- 
wise—of the filament. But there must be some increase in the 
temperature to procure the increase of illuminating power; and 
while the glass bulbs may be kept cooler by—say, with a group 
of lamps—their revolution, the changes from abnormal tem- 
peratures to brief periodic lapses of luminosity can have really 
little effect upon the temperature of the filament. “A.M.” in 
his article says that, under the described conditions, it is stated 
that, as soon as the heat is generated, it is quickly dispersed 
[where to?], and accordingly the glass bulb remains perfectly 
cold. This property of the invention is justly claimed to be of 
advantage in assuring perfect immunity from fire and other risks 
when lamps are used for cinematograph and certain medical pur- 
poses. The word “ justly” should preferably and correctly have 
been omitted. The lamps were being run at normal voltage at 
Messrs. Arding and Hobbs, at Clapham Junction, at Christmas, 
1909. A lamp fell; and, though disconnected from the current, 
the temperature of the filament was sufficient to fire the com- 
bustible goods in one of the windows, with expensive results in 
life and property. Touching this point as to temperature, there 
is an interesting statement in the “ Electrical Times,” which bears 
upon its recent unsubstantiated claim that 75 per cent. of the heat 
from a so-called electric “ radiator” is of the radiant variety. It 


Is it Cold? 





states, in connection with this subject of the “ cold ” light, that, 
when an electric lamp is first switched on, there is an appreciable 
time-lag between the initial glowing of the filament and the heat- 
ing of the bulb by radiation from the incandescent wire, and by 
conduction through the leading-in connections; convection only 
taking place from the outside surface of the bulb after it has become heated.” 
The assertion regarding 75 per cent. of radiant ” heat from the 
glass bulbs of electric radiators therefore needs very serious revi- 
sion. There is one other point bearing upon the higher luminosity 
by over-running thelamps, and that is the increase of intrinsic bril- 
liancy. For all purposes in which light and vision are associated, 
the increase of intrinsic brilliancy will be undesirable, and will 
not commend itself to our friends the illuminating engineers and 
the ophthalmologists. 

Alternate rest and abnormal action con- 
stitute the foundation of the idea of 
maintaining the lamp bulb cold and in- 
creasing the lighting efficiency. ‘ A.M.” says here we have the 
adaptation of the law of rest and effort, so well illastrated by the 
rules governing the existence of ourselves. The simile is all 
very well up to a point; but no further. “The rules governing 
the existence of ourselves” do not prescribe excessive labour 
and insufficient recovering rest (which ends in breakdown), and 
a very sinall proportion indeed of the human race willingly in- 
fract Nature’s rule. Man also rests from his labours in order 
to prolong his life and his physical and mental powers; Pro- 
fessor Dussaud’s lamps “rest” with the view of maiutaining the 
bulbs in a cooler condition than would otherwise obtain, and 
this possibly has the effect of prolonging the life of the lamps 
slightly beyond what would be the case by continuous over- 
running fer se. But this bears upon the heat of the filament. If 
there was that change from excessive high temperature to 
cold of the filament that Professor Dussaud apparently sub- 
mits takes place, then the filament (being in its cold state more 
brittle than in its warm state) would show a disposition to 
collapse under the system with even greater promptitude than 
at present. It seems to us that the overrunning has more 
to do with the early collapse of the filaments than any extra- 
ordinary change in its actual temperature. There can be no 
actual temperature rest; and such increase of candle power as 
there is does not compensate for the shortening of the life of the 
lamps. The lamps are found to have a running life—under Pro- 
fessor Dussaud’s wonderful plan—of from half an hour to four 
hours, according to their use and action. The trouble and cost of 
increased purchase and renewal, the increased source of loss from 
filament collapses in transit, and so forth (or, in other words, the 
transfer of present expenditure from the current supplier to the 
lamp maker, and the introduction of abnormal for normal condi- 
tions), are against that healthy component of the laws governing 
human existence and action—common sense. When examined 
minutely, we cannot see where the advantage is going to be derived 
from a proposal which, after all is said about it, resolves itself into 
the overrunning of the lamps. A microscopic examination of the 
evidence does not disclose a molecule of real benefit from the 
alternate over-exertion and partial rest of the filament. We need 
not here seriously enter into the question of the economy of the 
system for ordinary purposes. There will be plenty of time for 
that when there reach us data (including photometrical observa- 
tions, and metered consumptions) from practical service, conducted 
under disinterested conditions and competent supervision. 


Rest and Life. 


Let us pass to other matters. It will 
only take a little time for the public to 
learn of the limitations of electricity for 
culinary operations; and, when it does 
so, the electrical visionaries and all their clap-trap nonsense will 


be seen and heard of less than they are in the present day. 
Some electrical observers are already agreeing among themselves 
that the electric-oven is not going to economically compete with 
the gas-oven on all lines, and that there may be advantage in 
limiting their projected invasion of the cooking field to the oven 
without any of the accessories such as we find on the top plate of 
a gas-oven. The connections of the electric-oven with top-plate 
accessories, the several heating elements required for different 
purposes, the multiplicity of switches, the necessity for fuses here, 
there, and everywhere about a composite arrangement of the kind, 
plus local and general disturbances of the supply of electric 
energy, all combine to produce a greater mass of trouble and 
dissatisfaction than if the use of electric current is confined to 
the oven. It is also beginning to be acknowledged that the slow 
process of water heating and boiling operations generally, and the 
difficulty of maintaining without blemish the heating elements and 
the bottoms of utensils so as to assure thorough conductivity, 
are calculated to have a counteracting effect on the so-called 
advantages which electric-oven advocates employ as the chief ,or 
rather only, points of commendation in the work of endeavouring 
to diffuse the adoption of electricity in cooking. It is a pity for 


Limitations in 
Cookery. 


the electrical industry that their commodity cannot vie with gas 
for all purposes as a useful, an economical, and an efficient servant, 
because those who have investigated the distribution of gas use 
in and about a cooker know full well that normally from 60 to 70 
per cent. of the work is outside the oven itself. Consider the pre- 
paration of breakfast, the water for washing up, and the boiling 
operations in connection with lunch, tea, and dinner, and after 
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each meal. The simple top-plate of the gas-cooker is the most 
used part of the whole arrangement. 

The electrical industry are beginning— 
and only just beginning—to realize the 
disadvantage in the competition; and the 
manufacturers of electrical appliances are 
appreciative of the fact that they are handicapped in the matter. 
Some of them are now making small shut-up arrangements for 
baking purposes only, leaving all the other operations to be carried 
out by some other form of heating. There are among others the 
“ Lightning’ and the “ Plexsim ” ovens, which are little more than 
light covers enclosing heating elements and the joint being cooked. 
Round about £4 is the price asked for the smaller sizes of these 
trumpery-looking arrangements. However, the electrical industry 
are welcoming these things with open arms as a way out of their 
difficulty. Touching on the subject, the “ Electrician” remarks: 
“Frequently claims are made for composite pieces of electric 
cooking apparatus which, while they appeal to the electrical man, 
and might be employed in his own household, do not have the 
same force with the general public. The net result is that they are 
not employed for more than one of the several purposes for which 
they are manufactured.” Commending the new forms of oven, 
our contemporary concludes that, by adopting one of them, 
the housewife will then be prepared to carry out the subsidiary 
operations of boiling on an independent apparatus. Turning to 
the “ Electrical Times,” it is found that it anticipates a demand 
(which it believes already exists) for a simple and cheap electric- 
oven which will do all that a gas or coal oven will do, but has no 
hot-plate, grill, or boiling-rings. This contemporary suggests the 
nature of the other independent apparatus that it will be best to 
employ in place of all that the hot-plate means in cooking opera- 
tions. “With,” it says, “energy at 14d. a kelvin and upwards 
{and ‘downwards’ might have been added without over-straining 
the conscience of the writer], the cost of boiling water and other 
liquids over a hot-plate is certainly more than in the case of gas; 
and particularly in districts supplied with cheap gas and dear 
electricity, it doesnot pay to heat water, cook vegetables, and 
prepare soups, and stews by electrical means. In such circum- 
stances, the gas-ring will continue to be used for these purposes 
until the price of current is reduced to a modern figure. But the 
electric oven can compete with gas at the price named; and many 
consumers are willing to instal one for baking joints, cakes, pastry, 
puddings, and bread.” We should like to see pastry and bread 
cooked in one of the small type “ Lightning ” or “ Plexsim ” ovens, 
and then test the result. We are afraid that the “ many ” house- 
holders who are prepared to instal an electric-oven for baking 
only constitute a flight of imagination. They are not likely to have 
accounts simultaneously running for an electric-oven for baking, 
gas appliances for rapid and regulated boiling, and the coal range 
still maintained iu the kitchen for several purposes for which still 
a big majority of householders, mistakenly or otherwise, prefer it. 


It was mentioned in last week’s issue how 
the members of the Point Fives Club are 
proposing to consider the question of 
standardizing the percentage on net rate- 
able value which most of them charge as a prepayment and a 


condition precedent to the obtaining of energy at }d. per unit for 
all purposes—the lump sum, of course, raising considerably the 
actual average cost per unit, though the consumer may think he 
is driving a good bargain by purchasing through the lump sum 
the right to energy at 4d. per unit. The 4d. is the factor that 
limits consumption. Without it and the meter there would be 
no control. It would be, of course, quite possible to place the 
lump prepayment at such a figure (where consumers were con- 
scientiously careful) that the undertaking would not require to 
make a further charge for the electricity. But without a per unit 
charge, and therefore some control, several undertakings have 
found that the fixed charge system is the beginning of the road 
that ends in bankruptcy. However, about the standardization of 
the percentage on the net rateable value. We pointed out last 
week how the difference in the assessments in different districts 
made this undesirable, and how the competitive prices of gas 
formed an excellent argument against the proposal. Let us take 
a concrete example of where unfairness in standardizing the per- 
centage on net rateable value would come in, and, incidentally. 
too, it serves to show a defect in the system. We know of some 
houses in one suburban district the value of which has depre- 
ciated very considerably, and the rents are now much lower 
than they were some ten years ago. Their net rateable value 
would now be about £60. In another part of the district (supplied 
by the same electricity authority) there are similar houses in a 
neighbourhood better favoured and more convenient; and the 
rents are there what they used to be in the part of the district 
that has fallen from its high estate. The net rateable value of 
these houses is about £80. But the accommodation is no greater 
in the houses than in those that have fallen in estimation to such 
i degree that their rental value has materially depreciated, The 
ne may be as large in the lower rental house as in the 
Jigher rental one; and, assuming the use of electrical energy 
both cases, the consumption might be approximately alike. If 

e lump prepayment is on the 15 per cent. basis, why should the 
one householder pay for his electricity £3 a year less than the 
other? His use of current is the same; but his average price 


Electric-Ovens, 
without Top-Plates. 


A Point for the 
Point Fives. 





works out lower. No system of tariff is perfect—the flat-rate 
system is nearest to perfection; but this new one, based on a per- 
centage on the net rateable value and a low charge per unit of 
energy consumed, appears to open the door to all sorts of incon- 
sistencies as between consumer and consumer. 





PERSONAL. 


Mr. W. J. ATKINSON BUTTERFIELD has been elected an ordinary 
member of the Council of the Society of Chemical Industry. 


Mr. ALEXANDER TayLor, who is at present in the employ 
of the Falkirk Corporation Lighting Department, leaves for Cal- 
cutta on the 26th inst., to take up the appointment of foreman 
fitter and supervisor in the Lighting Department there. 





We understand that, from among about fifty applicants, Mr. 
Henry Burcess has been appointed Engineer and Manager of the 
Sidmouth Gas-Works, which were recently acquired by the Urban 
District Council. Mr. Burgess has been in the offices of the Chief 
Mechanical Engineer to the Midland Railway Company, at Derby. 


At St. Patrick’s Church, Sydney, on March 31, Mr. ALFRED 
G. H. Vaton, second son of thelate Mr. W. A. Valon, was married 
to Miss Leila Willoughby-Coupland, second daughter of the late 
Mr. F. Willoughby-Coupland, of Brisbane. Mr. Alfred Valon pre- 
ferred the sea to engineering ; but he has now left the P. and O. 
service to go into the shipping business at Sydney. 


_—— 


OBITUARY. 





The death is announced as having occurred on Tuesday last 
at Kelvin Grove, Rectory Road, Beckenham, Kent, of the wife of 
Mr. Charles Hunt. 


Mr. Joun RacsTon, of Stirling, who was a member of the Stirling 
Water Commission since 1904, died in a nursing home in Glasgow, 
afteran operation. Mr. Ralston performed useful service as Con- 
vener to the Water Committee, among many other public services. 


Mr. Beprorp Marsu, J.P., of Kingston Hill, who died last 
Sunday week, after a long illness, in his 82nd year, was for a 
period of thirty years intimately connected with the Kingston Gas 
Company, having been elected a Director in 1883. Early in 1900, 
on the death of the late Mr. Philip Jones, he was made Chairman 
of the Company—a position which, owing to failing health, he 
resigned in 1911, though he retained his seat on the Board until 
his death. During his long life he did much public work, and 
won the respect of everyone with whoin he came in contact. 








An Assistant Engineer for the Commercial Gas Company. 


The Directors of the Commercial Gas Company, at their meet- 
ing last Thursday, appointed Mr. Geoffrey Murtoa Gill to the 
position of Assistant Engineer to the Company under the Engi- 
neer and General Manager, Mr. Stanley H. Jones. Mr. Gill 
entered the Company’s service in 1901, as Mr. H. E. Jones’s pupil. 
After four years spent at the Poplar works, he was appointed 
Assistant Manager at that station; and in 1908 he became Engi- 
neer and Manager of the Wapping works. Mr. Gill obtained a 
First Class Certificate with honours in “ Gas Engineering ” at the 
City and Guilds Institute in 1905. In addition to his new duties, 
Mr. Gill will retain the management of the Wapping works. He 
is the son of Mr. John Blackett Gill, the late Chairman of the 
Company. 


lies 





For the summer meeting of the London and Southern District 
Junior Gas Association at Hastings, on the 7th prox., an interest- 
ing programme is being arranged, with the help of Mr. C. E. 
Botley, the Engineer and General Manager of the Hastings and 
St. Leonards Gas Company. After lunching together, the party 
(which ladies are particularly invited to join) will proceed by tram 
to the Glyne Gap Gas-Works. At the close of the inspection, 
the visitors will proceed to the distributing station at Hastings, 
where they will be the guests at tea of the Directors of the Com- 
pany. The annual general meeting of the Association will be 
held at the Westminster Technical Institute next Friday, when 
the balance-sheet will be considered and the officers and members 
of Council for next session elected. 


The Hon. Secretary (Mr. W. W. Townsend, of Hereford) an- 
nounces that the spring meeting of the Midland Association of Gas 
Engineers and Managers will be held on Thursday of next week 
(the 29th inst.) at Gloucester, on the invitation of the President, 
Mr. W. S. Morland. The members will assemble at the gas- 
works, Bristol Road, Hempsted, where they will be received by 
the Deputy-Chairman (Mr. J. H. Jones) and the Directors of the 
Gloucester Gaslight Company. After the reception, the works 
will be inspected under the guidance of the President and his 
Assistant (Mr. W. E. Tew). On the invitation of the Chairman 
(Mr. R. V. Vassar-Smith, J.P.) and Directors of the Gas Com- 
pany, the visitors will have luncheon at the Bell Hotel; and after- 
wards the party will proceed to the works of the Gloucester 
Wagon Company, the guests of the Directors of which they will 
be at afternoon tea, 
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LOW-TEMPERATURE 


CARBONIZATION. 





Under the Annulated Retort and Vacuum System of Premier Tarless Fuels, Limited. 


At Battersea—and to be precise as to location, in Kirtling Street 
—the Premier Tarless Fuels, Limited, have a complete unit of 
their low-temperature carbonization and bye-products recovery 
plant erected which represents the perfected system from three 
or four years’ continuous experimental work, and carbonization 
with the slacks of all sorts of coal native derived and from abroad 
—indeed, we believe it will not be far from the mark if we say 
that some 150 varieties of coal have been tried from time to time. 

The object of the extended investigation has been mainly to 
discover for low-temperature work the best form of retort to use, 
which would be capable of dealing with all classes of coal, and at 
the same time produce a fuel which could be depended upon, for 
coal of the same constitution, to contain an approximately equal 
quantity of volatile matter, and not, as is the case in some low- 
temperature systems, a fuel that, in the major part, has been 


practically denuded of volatile matter and in small part—in the | 


centre of the charge, where there has been deficient carbonization 
—an excess of volatile matter. Any low-temperature carboniza- 
tion process that aims at producing a smokeless, ignitable fuel 
must be one that will give a fuel, subject to class of coal, of uni- 
form quality; otherwise it will fail in its appeal to the public. 
Judging by the fuel that we have seen from the Battersea retorts 
—fuel produced from various kinds of coal—it can be said that 
those who have been working sedulously at the system (the car- 
dinal features of which are covered by patents) have successfully 
accomplished their purpose. 

What is more, the unit of plant at Battersea appeals to us as 
being of sound engineering design and execution in its every part. 








It is real and complete in every detail; there is nothing whatever | 


of a makeshift character about it. From the setting throughout 
to the benzol-recovery plant, the light-oil plant, the machinery in 
the power-room, and the outside plant (including the small gas- 
holder) every piece of construction, every connection and valve, 
shows the hand and brain of the engineer. We congratulate 
Mr. C. W. Tozer, the Company’s Consulting Engineer, as well as 
the engineering member of the Board, Mr. F. D. Marshall, who 
has been a hard worker and a tower of strength in the technical 
development of the process. The patentee was Mr. W. S. Simp- 
son; and the original patents are No. 7732, of 1906, and No. 20,237, 
of 1909. But development since then has produced additional 
patentable parts. While mentioning these matters, it may be 
recorded that the Directors are not of the ornamental and 
ephemeral type, simply occupying the position while a company is 
launched, and then disappearing later if the enterprise does not 














materially confirm the promise of the prospectus. There are Mr. 
Orville J. Parker, Mr. Marshall, Mr. H. W. Crow, of the well- 
known firm of tar distillers of that name, and Mr. G. H. Short. 
These are all serious believers in the future of the system, and 
incorporate coal-carbonizing and tar-distilling experience ; so that 
it is a Board that can bring practical knowledge to bear in taking 
from coal the last fraction that it is politic to take (with an eye 
on an ignitable fuel), of marketable and necessary commodities, 
The Consulting Chemist is Dr. George Young, F.I.C., F.R.S.E. 
Nothing more need be said on the point of the personnel of those 
chiefly responsible for introducing and exploiting the system. 
But it is due to them to say that they absolutely declined to leave 
their experimental work, and come out into the light of day, 
until they could say with fair confidence that the plant in all its 
details was exactly what they desired it to be, and until it could 
be tested on a commercial scale. 


DESCRIPTION OF PLANT—CARBONIZATION UNDER HiGu Vacuum. 


There was an opportunity of inspecting the plant last Wednes- 
day, when the shareholders met the Directors at Battersea for the 
purpose. Opportune is the time for showing what a workable 
plant the Company now possess when in technical carbonization 
circles so much is being heard not only of the provision of a 
smokeless fuel, but of the production from the gas yielded in low- 
temperature carbonization, and from the light oils, of a motor 
spirit that can enter into competition with petrol. The outstand- 
ing features of the carbonizing process, it was found, are the novel 
retorts, and the fact that they are worked under a vacuum of 
about 27 inches mercury. This was seen by the gauge on the top 
of the setting. In the setting, which represents a standard unit, 
the vertical retorts are elevated above the ground-level so as to 
afford plenty of room for fuel discharge and removal. The section 
of the retort, as we say, is novel. Experiment and experience 
have taught those who have been responsible for the technical 
development of the process that, to secure a uniform tarless or 
smokeless fuel—in physical structure compact, and in constitution 
of a character that is readily ignitable—the charges must not be 
thick, and that the construction and method of working must be 
such that the heat is transmitted equally and promptly to all 
parts of the charge. The first iron retort employed was simply a 
circular one; but it was found that, when the outer part of the 
charge was coked, the inner part was stillin a state of flux. Then 
a retort was adopted with a central circular channel—thus forming 
an annular retort, divisioned into four compartments vertically by 
heat-transmitting ribs. This wason the right road. Buta further 
development was made, The retort was enlarged (the length is 
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THE GAS SCRUBBING AND WASHING PLANT, WITH THE BENZOL AND OTHER TANKS. 


now g ft. 5 in. by 1 ft. 8 in.), and the annular space was divided 
by a central partition, so as to give two carbonizing rings, each 
containing four sections through the divisions created by the 
vertical heat-transmitting ribs. The thickness of the charge in 
each annulus is 2} inches. Flue gas could be used for heating the 
vacant central channel; but it has been found sufficient to have 


a cushion of hot air in it at practically the same temperature as | 


that at which carbonization is conducted—goo® to 1000°—with 
three-and-a-half to four hour charges. The bottom discharge 
doors are of an interlocking type, and fitted with asbestos rings, 
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Tar Separators and Collectors, with Pelouze and Audouin Tar Extractor. 


so that mechanically a perfectly air-tight joint can be effected ; 
this being absolutely necessary working, as is the case under this 
process, at a high vacuum. ‘The mouthpieces at the top of the 
retorts are not partitioned as are the retorts themselves; and their 
charging is effected by means of a movable hopper—the central 
channel in each retort being, during charging operations, sealed 
by a stopper. The six retorts are together capable of dealing 
with 2700 Ibs. of slack per charge, or 50 tons per week, Lancashire 
slack being mostly used. 

The retorts are set six in a bed; each retort being completely 
encircled by fire-brick so that it is never exposed to the direct 
impingement of the gas. The bed is divided into two chambers, 
with three retorts in each. Damper valves are provided for regu- 
lating the supply of air to each retort; so that temperatures can 
be adjusted to any degree desired for the class of coal being 
carbonized. The setting:is first heated-up by producer gas. But 
when the retorts have been set to work, and gas is coming off 
from the setting, and has been denuded of its marketable consti- 
tuents, a portion is used for heating the retorts, and another 
portion for power purposes ; and there will still be a remainder, 











which can be disposed of to neighbouring factories for power or 
heating purposes. Of course, where there is a good market for 
the gas, producer gas could be used entirely for the purpose of 
heating the retorts as well as for power. One of the accompany- 
ing photographs will show the general appearance of the setting. 
THE ExTRACTION OF BENZOL, LIGHT OILs, AND AMMONIA. 


The gas from the bench passes into three separators, which 
are fitted with barometric pipes, 32 feet high—this height being 
necessary owing to the vacuum of 27 inches. Without the pro- 
tection of this height, of course, everything would be sucked-out 
of the separator boxes. In the separators, three grades of tar are 
obtained by gravity; and these tars pass into their own collectors. 
From this point, the gas flows into an improved Pelouze and 
Audouin tar-extractor, by Messrs. Holmes and Co. This extrac- 
tor, instead of having an outside seal, is hermetically closed; so 
that any vacuum desired can be’put uponit. The gauge at the 





A View in the Power Room. 


side showed a vacuum here of 25 inches. The extractor removes 
from the gas the heavy tar oils which have not gravitated out by 
the change of temperature. The gas is then passed through am- 
monia washers. Travelling onwards, the gas passes into a scrub- 
ber packed with perforated plates, where it is washed with coal 
oils. Then it flows into two succeeding brush scrubbers, in each 
of which it is washed with sprays. By this time, the gas has been 
stripped of its oils and benzol. It then flows to a holder, from 
which a portion is used for heating the retorts and a further por- 
tion for a gas-engine for driving the plant. The plant has been 
driven electrically pending the erection of the gasholder. 
A SINGULAR FEATURE WAITING INVESTIGATION. 


At the “ tail-end” of the whole system is found a Worthington 
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exhaust-pump, and near by is a compressor, where the gas is 
compressed to 70 lbs. per square inch. On a raised platform 
above is atank in which the gas is again expanded to atmospheric 
pressure. This is an interesting feature; for here on re-expansion 
of the gas a vapour or spirit separates out, the nature of which 
has not yet been determined by Dr. Young. Then we are intro- 
duced to a further series of tanks or receivers, in which the benzol 
is separated from the washing oil, and the oil itself is returned to 
the scrubbers for further use. In the system nothing is wasted ; 
and the cycle of operations as explained goes on continuously. 


A Userut Rotary METER. 


Before concluding this cursory description of the plant, atten- 
tion is called by Mr. Marshall to a small “ Rotary” meter, which 
measures five different sources of gas by an ingenious arrangement 
of connections and valves, and so has saved the installation of 
five station meters. It will (1) measure the total gas made; (2) the 
gas after it is stripped; (3) the gas used as fuel; (4) the gas em- 
ployed for power purposes; and (5) the gas from the compressor, 


SAMPLE YIELDS. 


In the reports by Dr. Young and Mr. Tozer, the yields of tarless 
fuel, liquid products, and sulphate of ammonia are shown to be 
good; but it is quite unnecessary here to construct any table of 
values on present market prices. Some interesting figures, how- 
ever, may be reproduced from results tabulated by Mr. Tozer 
during the long series of tests with the plant : 


LANCASHIRE Coat D.S. Nots. 


Tarless fuel Se Se ae eae 78 per cent. 
Water-free tar per ton of coal 20°19 gallons. 
Sulphate of ammonia per ton 45 lbs. 


Upon analysis the tarless fuel made from the above coal gave : 
Fixed carbon... . . 4 92°86 per cent. 
Volatile matter rae 3°86 per cent. 
ee ee eee oe | 

This is a good fuel for gas-producer plants. 

Coat Dust FROM THE SAME COLLIERY. 


Tarless fuel see ee 74 per cent. 
Water-free tar per ton of coal 15°4 gallons. 
Sulphate of ammonia per ton 20°7 lbs. 


Upon analysis the tarless fuel showed : 
Fixed carbon . 82°85 per cent. 
Volatile matter is . « = = Ga engent. 
BUS! Wn ee wilon sos) G80 2et) as SOE ORE. 
This is an excellent fuel for domestic purposes, burning with 
a clear flame, quite smokeless, and giving out intense heat. 
DuruHaAM Coat FINES. 


Tarless fuel Tce eee 78 per cent. 
Water-free tar per ton of coal 14°6 gallons. 
Sulphate of ammonia per ton to‘gt lbs. 


ANOTHER SAMPLE FROM THE SAME PIT YIELDED 


Tertessfeel 2. 3. 6 st 76 per cent. 
Water-free tar per ton of coal 16'1 gallons. 
Sulphate of ammonia per ton g'11 lbs, 


Three different samples of YorKSHIRE Coat were tested with the 
following results : 


First SAMPLE. 
Tarless fuel ea 
Water-free tar per ton of coal 
Sulphate of ammonia per ton 
SECOND SAMPLE. 
Tarless fuel ole ee 
Water-free tar per ton of coal 


73 per cent. 
19‘2 gallons. 
11°71 lbs, 


73 per cent. 
17°2 gallons. 


Sulphate of ammonia per ton 11°5 lbs. 
THIRD SAMPLE. 

Tarless fuel a oe 78 per cent. 

Water-free tar per ton of coal 22 gallons. 

Sulphate of ammonia per ton 10°5 lbs. 


A LANCASHIRE CANNEL COAL YIELDED 


Water-free oil per ton . 
Water-free tar per ton . 


A ScotcH CANNEL CoAL YIELDED 
Water-free oil perton. « 
Sulphate of ammonia per ton 
ANOTHER SEAM OF SCOTCH CANNEL YIELDED 
Water-free crude oil per ton. 
Water-free tar per ton. 
Sulphate of ammonia per ton 


85'1 gallons. 
4°4 gallons. 


61°4 gallons. 
18°06 lbs. 


48°9 gallons. 
8-9 gallons. 
33°16 lbs. 


It is estimated by Mr. Tozer that a plant to treat 350 tons of 
coal per week, which would include the necessary carbonizing and 
bye-products recovery plant erected ready for work, would cost 


£12,500. He computes the yield from such a plant in a year 
would be as follows: 
Tarless fuel . pk 13,000 tons. 
Re per ee ee oe 1,400 ,, 
Sulphate of ammonia Bee 95 » 
Gasp.» ss + + - « s « «© « 05,000,000 cubic feet. 


A New Inpustry, AND CONFIDENCE IN THE FUTURE. 


Before the inspection of the plant last Wednesday, there was a 
meeting of the shareholders in the Premier Tarless Fuels, Limited. 
The proceedings were not of particular interest to us, beyond the 








insight given as to the confidence of the Directors in the future 
of the process, and the very thorough manner in which the work 
of development has been brought to the present point. Mr. O. J. 
Parker, the Chairman, has a large belief in low-temperature car- 
bonization being the means of establishing in this country a com- 
plete new industry; and he has no fear that there will be any 
difficulty in marketing a smokeless, inflammable fuel. There is 
no question about it that, as he says, the experience the Company 
have derived during the period of development, through having 
worked with coals, cannels, and shales from home, from France, 
Germany, Spain, Asia Minor, and Australia, enables those tech- 
nically concerned in the process to now speak with a great deal of 
authority regarding the carbonization of the various coals, at such 
temperatures as are employed. 


Mr. MARSHALL’s VIEWS. 


Following the Chairman came Mr. Marshall, who spoke as 
follows on the subject fn which all present were for the time being 
interested :— 


It is needless for me to point out the great demand existing for a smoke- 
less fuel of a type resembling gas coke, as dense for transportation pur- 
poses, but more easily ignitable, and of greater calorific value. Neither is 
it necessary for me to dwell upon the necessity of abstracting from coal 
a fuller value than is now obtained in the form of tar and its products. 
The methods of the gas-works have one prime object in view—viz., the 
production from coal of the largest quantity of illuminating gas; and 
to accomplish this, higher and still higher temperatures in the retorts 
are being employed. Bye-products are of secondary importance. 


GAS-WORKS AND LOW-TEMPERATURE CARBONIZATION, 


Much of that which is of great value, and necessary to our growing 
needs, is being destroyed by this excessive heat—principally the benzols 
and light oils, containing products similar to petrol; while compara- 
tively valueless products such as naphthalene and heavy pitch are being 
produced in ever-increasing quantities. In other words, the lighter 
and more valuable hydrocarbons are being destroyed in favour of the 
heavier and less valuable ones. For a long time to come, it will be a 
battle royal between the well-rooted gas-works system of time-honoured 
high temperature distillation and the newly-thought-out low tempera- 
ture one. The gas companies and their traditions are hard nuts to 
crack ; and it may be long before they will recognize any system but 
their own. But, inthe meantime, there is ample field for any good 
low-temperature process. It will resolve itself, as other commercial 
enterprises have hitherto done, into a matter of £ s.d. It will be re- 
solved by the relative values of the available and marketable consti- 
tuents of a ton of coal as evolved respectively by the high and the low 
temperature processes. 

I will not dwell upon the time, labour, brains, and capital which the 
installation before you represents. For between three and four years, 
the men connected with this installation have been steadily and quietly 
at work. The first installation, consisting of four small retorts, gave 
most successful results. But the time was not ripe either to publish 
them or to make propaganda. The “Coalite” fiasco quite damped 
anything in the way of publicity. But, whatever the failings of 
“‘ Coalite ” may have been, it certainly created a demand for a high- 
grade smokeless fuel ; and the present craze for petrol and benzol 
stimulated further efforts to obtain these products from the constituents 
of coal. 

DISTILLATION IN VACUO. 


It has often occurred that, in working out a problem or starting an 
industry, a secondary branch, or offshoot of the same, has proved 
more practical and valuable than the original idea, and so it has been 
in this case. Starting with Mr. Simpson’s idea of dissociating metals 
without oxidation by fusing them in vacuo, the secondary idea evolved 
itself of submitting coal to the same process of distillation in vacuo ; 
and this is the fundamental idea connected with the present process. 
Low-temperature carbonization per se cannot, in my opinion, ever be 
completely successful if carried out under pressure, as with a tempera- 
ture of goo° to 1000° Fahr. the time of distillation would be too long, and 
the valuable oil constituents would be ruined. But, as we have proved, 
low temperature (900° to 1000° Fahr ), plus a complete or nearly com- 
plete vacuum in the retorts, enables us to carbonize in a few hours 
(three-and-a-half to four-and-a-half hours, or even less), and so save 
the light oils we are in search of, and at the same time produce 
a hard, dense, easily ignitable coke or fuel containing 7 to 1o per cent. 
of volatile—non-tarry—matter, and over 80 per cent. of carbon. 

THE FORM OF RETORT. 


But low-temperature, p/us vacuum, could not be quite successful 
without perfect mechanical appliances—differing altogether from previ- 
ous methods; and this applies principally to the form of retort. The 
previous installation erected in this building proved conclusively that 
neither round, square, nor oblong sectioned vertical retorts would 
answer perfectly, or, in other words, would permit in a short space of 
time the comparatively low temperature to permeate from the peri- 
phery of the charge to the core or centre. An absolutely thin layer of 
coal—not exceeding 24 to 3 inches—was necessary ; and this condition 
has been obtained by the annular or concentric form of retort which 
our Engineer (Mr. Tozer) has perfected, and which has enabled us to 
fully solve this problem. After abandoning the circular retort, we 
started with an annular one with one ring of coal or one annular space, 
with a hollow centre. This was so far successful that Mr. Tozer was 
induced to devise a retort with a second interior annular space ; and it 
is probable that in the next installation a third annular space or con- 
centric will be constructed. We have established that the connecting 
ribs easily transmit the heat from the periphery to the core; ana, 1n 
case of necessity, the centre space—now void—can be made to transmit 
heating gases. So far this has proved unnecessary. 


THE GAS AND ITS PRODUCTS, 


In addition to the carbonizing section, you will observe that the gas 
is passed through a washer which will strip the gas (in the first place, 
of some 750 B.Th.U.) of its benzol, which will be recovered in the stills 
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fixed on the higher platform. The gas, after “stripping,” will be of 
about 150 to 200 B.Th.U., and will be used either under the retorts or 
for gas-engines. 

Another important feature is that the gas, after leaving the retorts, 
and after the heavy tar oils are extracted by a Pelouze and Audouin 
extractor (Holmes’s patent), is compressed under 70 lbs. pressure, and is 
again suddenly expanded, with the idea of extracting and condensing 
and obtaining certain light spirits of the petrol series which might 
otherwise be absorbed by the benzol solvent. This light spirit, how- 
ever, will be permitted to mix with the spirit fractionated from the 
effluent of the benzol washer. 


At the close of the addresses to the shareholders, certain of the 
latter elicited further information from both the Chairman and 
Mr. Marshall; and then the inspection of the plant was made, 
and a more intimate acquaintance effected with it. There is no 
doubt that those who understood the system were thoroughly 
satisfied and pleased with the completeness of the plant for the 
productive purposes in view. 





*.* Mr, Marshall asks us to state that, by appointment with 
him, any gas engineer can inspect the Battersea plant; and he 
particularly hopes that many engineers will take advantage of 
their visit to London in June to so spend a little time. He is 
sure they would be interested. 


cae 


MOTOR SPIRIT FROM COAL GAS. 





AsouT fifty guests accepted an invitation of Lord Montagu of 
Beaulieu to dinner at the Savoy Hotel on Wednesday last, in 
order to hear an interesting statement which Mr. Henry L. 
Doherty, of New York, bad to make. The majority of the guests 
were persons closely interested in automobilism ; but there was 
a sprinkling of men also connected with the gas industry, among 
whom may be mentioned Mr. C. V. Boys, one of the Metropolitan 
Gas Referees, Mr. W. J. A. Butterfield, of London, Councillor 
Kay, the Chairman of the Gas Committee of the Manchester 
Corporation, and Mr. J. G. Newbigging, their Chief Engineer, and 
Mr. Thomas Wilton, the Manager of the Tar and Ammonia Pro- 
ducts Works of the Gaslight and Coke Company. 


After dinner, Lord Montagu briefly introduced Mr. H. L. 
Doherty to the other guests, as a friend of his who would speak 
as an expert on gas and benzol production. Mr. Doherty, in the 
course of a long and entertaining speech, referred to the great 
magnitude and growth of the automobile industry, as exemplified 
by the fact that over a quarter of a million motor vehicles of one 
type and another were being delivered in a year from factories in 
the United States alone. All these vehicles were designed for the 
consumption of petrol, of which a shortage, due to the demand 
having overtaken existing sources of supply (and not to any man- 
ipulation of the market), was already being keenly felt. The 
oil producers in America were looking round everywhere for 
sources of petrol, and were anxious to obtain it of any and every 
grade. Already natural gas was in some districts stripped of its 
condensable hydrocarbon vapours by cooling, and the petroleum 
spirit thus obtained was sold as motor fuel ; while the gas which 
had been so treated was pumped at high-pressure through pipe- 
lines with rubber joints for a hundred miles or more with no loss 
by leakage. If casing-head gas—i.c., the gas escaping from oil 
wells—were similarly stripped of its light hydrocarbon vapours, 
it might also be pumped through rubber-jointed pipes, and at the 
same time much valuable motor spirit recovered. The removal 
of benzol from coal gas would similarly allow the gas to be 
pumped at high-pressure through rubber-jointed pipes without any 
loss through leakage. Yet even if all the gas from gas and oil wells 
were treated for the recovery of the light oils contained in it, 
the petrol market would find only temporary relief. Petrol was 
quantitatively a minor product of the oil industry, and while by 
blending with the present grade of petrol lighter and heavier 
petroleum products an increase in the quantity available might be 
secured, and a further increase in supply obtained by cracking heavy 
oils, &c.,it was economically unsound that an industry of such magni- 
tude andimportanceas the automobileindustry should be dependent 
for its fuel, on the supply of which its continued prosperity and 
even existence rested, solely on the relatively smaller oil industry. 
The future of the motor vehicle depended on the development of 
fuels of other origin. There was benzol from coke-ovens; but it 
would take many years to equip all existing coke-works with 
tecovery-ovens; and the automobile industry could not afford 
to wait for this slow development of a fresh source of supply of 
motor spirit. Likewise, much time and capital would be required 
to start the manufacture of motor spirit by new processes, especi- 
ally in view of the fact that quantitatively the spirit would be a 
minor product, and the success of such methods would depend 
on markets being found for the products. Motor spirit would 
amount, in value, only to about 12 per cent. of the output of a 

ye-product coke-oven; and hence its production from coke- 
Ovens must be entirely subsidiary to the demand for coke. 
Looked at from the standpoint of the number of heat units in 
the various products, it appeared that for every million B.Th.U. 








obtained in the form of motor spirit, the coke-oven yielded fifty 
million B.Th.U. in the forms of coke, gas, or other fuel. 

Mr. Doherty proceeded to indicate other possible sources of 
motor spirit, or other fuel for self-propelled vehicles. Chief among 
them was town gas, from which he proposed that the benzol 
should be extracted, just as it was now being extracted from coke- 
oven gas, and as gasoline was being extracted in America from 
natural gas. He understood that town gas would yield from 2 to 
21 gallons of benzol, suitable for use as motor spirit, for every ton 
of coal carbonized in its production, and actually he believed that 
a very much greater yield of benzol was possible. The benzol was 
useless in gas so far as the uses to which over go per cent. of town 
gas was now put. At least 50 per cent. of the gas consumed was 
used purely for heating purposes; and of the gas used for lighting, 
only about 10 per cent. was consumed in tips or luminous flame 
burners. It would be tothe advantage of the consumers that they 
should displace these burners by incandescent burners; and as 
soon as this change had been effected, there would be no advantage 
in retaining benzol in the gas supplied totowns. The removal of 
the benzol from town gas would prevent troubles arising from the 
blackening of mantles, and would admit of sounder mains being 
laid in a comparatively cheap manner by the adoption of rubber 
joints. 

The gas consumption of London being about one-fifth of that 
of the whole of the United Kingdom, it appeared that the extrac- 
tion of benzol from London gas alone would yield about 12 mil- 
lion gallons of motor spirit. Other methods by which the gas 
industry could help to solve the question of fuel supply for auto- 
mobiles were also discussed by Mr. Doherty. For instance, 
certain gases might be compressed into steel cylinders and used 
as fuel—just as Blau gas is supplied in Germany in cylinders, 
under a pressure of 100 atmospheres. A very small cylinder of 
compressed fuel gas would contain as muchenergy as 3 or 4 gallons 
of petrol. Gas-works had agreat advantage as suppliers of motor 
spirit or other fuel for motor vehicles, in that they were already 
established in every town, and the cost of distribution of the 
spirit from ports or other few centres would be avoided by them. 
Mr. Doherty claimed the attention of his hearers on the ground 
that, though he was a banker by occupation, he was an engineer by 
profession and an inventor by way of pastime, and he represented 
that there was no more pressing or lucrative problem for the 
engineer at the present day than that of the development of 
sources of supply of motor fuel. 

At the close of Mr. Doherty’s address, Lord Montagu called on 
Mr. W. J. A. Butterfield to open a discussion on the points raised 
in it. 

Mr. BUTTERFIELD said that he would confine his remarks on 
the very interesting theme to one aspect of the question of the 
extraction of benzol from coal gas—viz., the way in which it 
would affect gas undertakings and gas consumers. He would 
assume that for all practical purposes at the present day it 
was the calorific power of town gas which was the important 
characteristic, and the effect of the extraction of benzol from 
ordinary coal gas would be to reduce its calorific power by 6 or 7 
per cent. The gas undertaking which extracted benzol from its 
gas would, therefore, have to give to its consumers, by way of 
compensation for the loss of caloritic power, an equivalent addi- 
tional volume of gas for the same price. For instance, about 
10,700 cubic feet of benzol-free gas would have to be supplied at 
the same price as 10,000 cubic feet of ordinary coal gas, and at 
works value the additional 700 cubic feet would cost about 7d. 
Taking 10,000 cubic feet as the make of gas per ton of coal, it 
might be expected that the additional 700 cubic feet, plus the cost 
of extraction of benzol, of pumping the extra volume of gas, &c., 
would be covered by an expenditure of about one shilling per ton 
of coal carbonized. Against this, the gas undertaking would re- 
ceive two to three shillings for the 2 to 2} gallons of motor spirit 
obtained per ton of coal. There should not, therefore, be much 
difficulty in persuading the Legislature that it would be to the 
advantage of the gas consumer that the gas industry should 
accommodate the automobile industry with fuel by extracting 
benzol from gas. The change in quality of gas which had been 
sanctioned in this country during the past ten to fifteen years was 
a big step in the direction indicated by Mr. Doherty. The high- 
candle power gas which was still prevalent in the United States 
was a thing of the past in this country. It seemed to him (Mr. 
Butterfield) that, if the gas industry was prepared to give the con- 
sumer for the same price the extra volume of gas requisite to 
compensate him for the reduction in its calorific power, and was 
able, moreover, to show that there would be a further shilling or 
eighteen pence per ton of coal carbonized available for equitable 
distribution between the gas consumer and the shareholder, it 
would have an unanswerable proposition to lay before the Legis- 
lature in asking fora revision in the sense indicated of the condi- 
tions as to the quality of the gas supplied. 

Mr. E. SHRAPNELL Situ, the Secretary of the Commercial 
Motor Users’ Association, asked Mr. Doherty to lay the papers 
relating to all his proposals before the Petrol Substitutes Com- 
mittee, which would be only too pleased to consider them fully 
with a view to giving them its support so far as they seemed 
feasible. He believed gas companies could deal with the problem 
better than new undertakings, because they were able to raise 
capital very cheaply. 

Mr. C. VERNON Boys said it seemed to him a very wasteful 
and wicked procedure to leave benzol, which motorists were 
calling for, in the gas, where it was of comparatively little value. 
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It was a case of allowing a good material from the motorists’ 
standpoint to be put to an inferior use. If the gas consumer were 
to be given a proper quid pro quo, the motorist should certainly be 
allowed to have the benzol. It appeared to him that if the 
motorist was better off, and the gas consumer was better off for 
the procedure, all the world would be the better off. But it had 
been a difficult matter some years ago to obtain the consent cf 
Parliament to a reduction in the candle power of gas, and a 
strong case would have to be presented in support of Mr. Doherty’s 
proposal. 

Councillor Kay, of Manchester, said that that city would keep 
an open mind on the subject. In one respect, Manchester was 
particularly interested in the proposal, because it need not go to 
Parliament for authority to adopt Mr. Doherty’s scheme. It was 
under no statutory obligation in regard to the candle power of 
the gas supplied. But Mr. Donerty’s estimate that only 5 to 10 
per cent. of the gas supplied was consumed in tips or flat-flame 
burners was quite wrong so far as Manchester was concerned, as 
not less than 20 per cent. was there consumed in flat-flame bur- 
ners. Some twenty or thirty years ago, when benzol was fetching 
ten shillings a gallon, Manchester gas had been stripped of its 
benzol, The yield was, however, only about 1} gallons of benzol 
per ton of coal carbonized ; andas soon as the price of benzol fell 
to about half-a-crown a gallon, the process was given up because 
it did not pay. 

Lord Montacu asked Mr. Doherty to reply to points raised in 
the discussion; and Mr. DoHErRTy expressed his great surprise at 
the large proportion of gas which was stated to be consumed in 
“tips” in Manchester, and wondered if the statement was sup- 
ported by sufficient evidence. He knew that the gas consumer 
could quite well dispense with the benzol, because in one city with 
which he was connected in America the gas was exposed in winter 
to temperatures much below zero, and all the benzol was frozen 
out of it. The trouble came when, with warmer weather, the 
gas began to pick up the benzol again and consumers’ burners had 
to be readjusted to avoid blackening of the mantles. He thanked 
Mr. Shrapnell Smith for calling his attention to the advantages 
possessed by gas companies in raising any necessary capital. 

Mr. R. H. Crayton, of Messrs. Hardman and Holden, Limited, 
subsequently said a few words by permission of the Chairman. 
He believed the proposal meant catering for the rich motorist at 
the expense of the poor man’s gas. The poor man would not 
be content with blue gas. Mr. Doherty should persuade his 
countrymen to relieve the scarcity of petrol by equipping all their 
coke-ovens with benzol-recovery plant. But Mr. Doherty pointed 
out that this would require a long time and much expenditure, 
whereas the gas companies could start extracting benzol from 
their gas almost at once, and with comparatively little outlay. 

The formal discussion of Mr. Doherty’s proposals was then 
brought toaclose; and Lord Montagu’s guests broke up into small 
groups, in most of which it continued to be discussed informally 
for some time longer. 





—_—— 


NITROGEN PRODUCTS AND CARBIDE COMPANY. 


An Interesting History in which a Gas Engineer Prominently 
Figures. 


TueE Nitrogen Products and Carbide Company, Limited, the pro- 
spectus of which came out yesterday, has an interesting history, 


made up of hard work, disappointments, failure in the early days 
to evoke the confidence of those who might have been useful in 
producing earlier developments with which this country might 
have been more closely allied, and finally success. However, the 
Company that has now been formed, with its capital of £2,000,000, 
shows that the scheme of technical and commercial operations 
has secured men of position and knowledge in the particular lines 
of work—principally the production of nitric acid from ammonia 
—in which the new enterprise will be engaged. The Company, 
among other established concerns, are taking over Nitrate Pro- 
ducts, Limited, which Mr. Frederick D. Marshall was instrumental 
in founding, and for which Company he designed and superin- 
tended the erection of the plant to convert ammonia into nitric 
acid at Vilvorde, Brussels, which is referred to in the prospectus 
just issued, and which forms one of the fundamentals of the huge 
undertaking. 

Thereby hangs a tale. As the colleague of Professor Ostwald 
and Herr Brauer of Leipzic, Mr. Marshall introduced the system 
into England; and together with Mr. A. E. Barton (one of the 
Directors of the new Company) he assisted in the formation of the 
Nitrate Products Company already mentioned, and acted as their 
Technical Director. This Company’s business has been sold to 
the new Company for £400,000—£43,000 in cash, and the balance 
in shares in the new Company. Before the business was sold to 
Nitrate Products, Limited, an attempt was made to interest some 
representatives of the British gas industry in the scheme; and a 
journey was actually made by one representative to Bochum, 
Westphalia, to inspect the first German plant, where the nitric 
acid was being made from gas liquor. But the steps then taken 
to excite British interest failed ; and attention was turned to 
France. We have heard the story of what happened there; but 
the upshot was again failure to arrive at any satisfactory conclu- 
sion. However, after three years’ work, there was a cessation ot 
efforts, but not an abandonment of projects, because Mr. Marshall 





was convinced that there was nothing like the system in the world. 
Meantime, the expense of sustaining fifteen patents all over the 
world was a serious business. The chance came at last in the 
form of cyanamide, which contains nearly 25 per cent. of ammonia. 
The Chairman of the United Alby Carbide Company, of Odda, 
Norway, and of the North-Western Cyanamide Company, visited 
Bochum, in company with Mr. Marshall, to inspect the first instal- 
lation. He saw and was conquered, and bought the process for 
the world’s rights. That is the history of the concern so far. 

Then came the building of the new plant in Brussels, and in 
two years (the last two) we know Mr. Marshall has laboured 
incessantly at it with his old draughtsman from Copenhagen. 
These works, which are described as wonderful by those who 
have seen them, now pass into the possession of the new Com- 
pany. They may be described as the crowning work of Mr. 
Marshall’s professional career. Practically, he had to scour 
Europe for the materials required—platinum, nickel, aluminium, 
acid-proof bricks, evaporators, ammonia concentrators, &c.—as, 
naturally not being desirous of giving the details away, there was 
a little fear as to placing the contract in the hands of any special 
firm. Some £65,000 was spent on the Brussels plant; but there 
was never any fear of losing the money. Asa matter of fact, 
we believe we are correct in saying that Mr. Marshall sold the 
first year’s production of nitrate of ammonia (3800 tons) at £35 
per ton to Nobels and the Cape Explosives Company before 
ever the works were started. And this business might have been 
in the hands of representatives of the British gas industry ! 





A HEALTH AND GAS EXHIBITION. 


THERE was opened last Friday, in the Holland Park Rink, W.— 
a very suitable place, it may be remarked, for such a purpose— 


what has been named the National Health Exhibition. It is 
the first of what will in all probability be a biennial series, and is 
really quite a good start. The exhibits are, naturally, of a mis- 
cellaneous character ; for there are so many things that have a 
bearing on health. Most of them it is unnecessary here to refer 
specially to—our interest is solely with the large part which gas 
rightly plays in the display. The exhibition was opened by Dr. 
A. D. Scholefield; and under the circumstances it was most 
fitting that‘'a vote of thanks should be accorded to him on the 
proposition of Mr. F. W. Goodenough, the Controller of the Sales 
Department of the Gaslight and Coke Company. 

About twenty of the stands have been fitted up with gas; 
various kinds of efficient lamps being used for this purpose. 
There are thus some quite good suggestions to be got for interior 
illumination. As to the gas exhibit itself, the Gaslight and Coke 
Company are to be congratulated upon the successful work 
carried out in the short time at disposal—from Tuesday morning 
until about mid-day Friday. Everything was done by the Com- 
pany’s own men, from the Kensington Branch; and in the brief 
period named, besides putting in shape the extensive display which 
will presently be described, they had to bring a 3-inch main into 
the building, with a 150-light meter, which supplies the whole of 
the gas. Then it was necessary to run some hundreds of feet of 
piping, varying from 3 inches down to 4 inch. A special water 
supply was brought from the main outside ; and waste pipes had 
also to be provided. For the gas exhibit possesses, right through, 
the great virtue of being a “live” one—that is to say, the different 
things are connected up and in working order. The amount of 
labour involved in the preparation of the display will be under- 
stood, when it is pointed out that there was a centre stand 
52 feet long by 16 feet wide, a suite of six rooms covering a space 
82 feet by 16 feet, and a demonstration kitchen, &c., 50 feet by 
14 feet deep. 

Let us begin with the last, for there is always a fascination 
about cooking, both to those who are well acquainted with the 
inside of a kitchen and those who are not. Free demonstrations 
are given, afternoon and evening, by Mrs. Godfrey Sutcliffe; the 
cooker used being a Parkinson No. 12. There was noticed 
here a good array of representative apparatus, which should 
appeal to those seated in front of it during the lectures. There 
is a Forbes water sterilizer, a Still “‘ Metropolitan” grill, a Rich- 
mond “ Bungalow” fire, and a Main vegetable steamer. Then 
there is a useful little article in the Imperial Stove Company’s 
“Leamington” dust destructor, which will dispose of the refuse 
in the same manner that the old-time coal-range was frequently 
called upon to do. Following this, we have a Potterton new type 
“Victor” boiler, a Sugg “Compact” double oven, a Parkinson 
gas-fire, a coke-boiler and a hot-water plate warmer by Messrs. 
Davey and Roberts, a Richmond “Surrey” condenser, a Wilson 
“ British ” gas-boiler, a Harris griller, a Maughan water-heater, 
and a Fletcher hot closet. Other smaller items are a “ Uno” 
coffee roaster and grinder, and a gas-driven “ Vogel” fan. 

The centre stand consists of the five squares fitted with fires 
which formed a striking feature of the gas display at the Coal 
Smoke Abatement Exhibition a year ago. The fires are up to 
date, and in various finishes, and are by Messrs. John Wright and 
Co., Messrs. Arden Hill and Co., the Richmond Gas Stove and 
Meter Company, the Davis Gas-Stove Compariy, Messrs. Wilsons 
and Mathiesons, Cannon Iron Foundries, the Parkinson Stove 
Company, the Imperial Stove Company, Messrs. Fletcher, Russell, 
and Co., and Messrs. R. & A. Main. 

The third exhibit is the suite of rooms furnished by Messrs. 
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Arding and Hobbs. There are in all six of these rooms. In the 
bedroom there is a Richmond “ Bavarian” fire, with overmantel 
and tiling complete; and a Clark Syphon Stove Company’s nickel- 
plated hairdresser’s stove, with bye-pass. An enticing bath-room 
is entirely fitted up with Messrs. Ewart and Son’s water-heating 
arrangements. Included in the model kitchen are an Arden Hill 
griller, a Davis cooker with Larkin’s boiler attachment, a Wilson 
circulator with thermostat, Elbard and Richmond toasters, Fletcher 
and Main gas-irons, a Richmond iron-heater, a Sugg wash-boiler, 
and a Clark Syphon Stove Company’s boiling-ring with enamelled 
base-plate. The utensils here and in the demonstration kitchen 
have been provided by Messrs. Still and Sons. The dining-room, 
drawing-room, and nursery are respectively fitted with a Fletcher 
“Jet” fire and overmantel, with tiles and curb, an Edgar grate 
and mantel, with a “ Blenheim” fire and boiling-burner, on a tiled 
hearth, and a Fletcher fire and overmantel. The drawing-room 
contains a convenience to smokers, in the shape of a gas pipe- 
lighter, connected-up with flexible tubing; and the nursery, a 
“nightlight”? burner attachment which will be appreciated by 
children. Scattered over the stands are Cannon, Davis, Fletcher, 
Richmond, and Wright radiators of various sizes and patterns; 
and finally it may be mentioned that among those who are ever 
ready to assist “seekers of knowledge” is a nurse in uniform whom 
we have seen making good use of her knowledge of: gas at other 
exhibitions where the Gaslight and Coke Company have been 
represented. 

Of the lighting, it need only be said that it is on a level in excel- 
lence with the remainder of the exhibits. Allis on the inverted 
principle; and some beautiful fittings and shades are used in con- 
nection with it. For general purposes there are four Sugg three- 
light new pattern lamps, controlled by the electric lighting and 
extinguishing apparatus to which reference has previously been 
made in these pages. Bland, Evered, Falk, Gaslight and Coke 
Company, and New Inverted fittings were noticed. The burners 
used are the New Inverted Company’s No. 6, provided ‘with 
Dernier beaded and silk shades. Some are operated on the Pneu- 
matic method, and others on the Telephos system. 

An independent display is made by the Harris Gas-Stove 
Company, who show the Harris patent grill (which has been 
brought to public notice on previous occasions), and various 
arrangements of apparatus which include this principle. Infor- 
mation is afforded to inquirers by Mrs. Hayward, who, like her 
sister Mrs. Sutcliffe, is a first-class diplomée, and has had much 
experience in demonstrating the advantages of gas for cooking. 
There are to be seen roasting or grilling chambers with the Harris 
burner, having a baking oven above, as well as provision for 
obtaining hot water—both utilizing the excess heat. A hot-plate, 
with star-shaped burners, may be fitted at one side, so as to give 
a complete range of gas-cooking appliances. No gas whatever is 
burnt in the oven ; the heat passing from the griller below between 
inside and outside casings of the upper chamber. The grillers 
themselves are shown with means for moving the sides on which 
the burners are fixed either nearer to or farther from the food 
being cooked. All that it is necessary to do is to turn a handle at 
one side of the griller until the desired position is reached. 

There should be a sufficient number of gas consumers alone 
desirous of seeing the exhibition, to ensure good attendances for 
the fortnight that it is to remain open. In the second week— 
from the 26th to the 31st inst., which is the last day—there will 
be an extra attraction in the shape of the celebrated Royal Marine 
Artillery Band; but in saying this, it should be added that there 
is also a good programme of music for the present week. 


THE INTERNAL COMBUSTION ENGINE.* 





Mr. Epwarp Butter, the author of “Evolution of the Internal 
Combustion Engine,” has succeeded in presenting a book which 
admirably sets forth the principles underlying the design and 
construction of such engines. The historical part deals briefly 
with the pioneer work in internal combustion engines up to the 
time when Otto came on the scene with his important improve- 
ments, especially the compression of the charge before ignition. 
In the second chapter, compression is considered as applied to 
four-stroke cycle engines, and we are led through various com- 
binations of cylinders which, with the help of excellent diagrams, 
make the subject-matter quite clear. The Torgue diagrams for 
each combination show graphically the effect of various designs 
in this respect. Scavenging, which is necessary to overcome one 
of the most detrimental features associated with four-stroke gas- 
engines, 1s treated with the importance it deserves, and the pro- 
blem of variable stroke to cope with this difficulty is fully explained, 
the pros and cons being fairly put before the reader. Compression 
engines receiving an impulse at alternate strokes, or two-cycle 
engines, have a separate chapter; and here, again, the diagrams 
are most helpful. The chapter on “Compound Explosion En- 
Sines” makes interesting reading and gives the scientific reasons 
why there is no great scope for development in this direction in 
explosion engines compared with the results which have been 
achieved by compound, triple, and quadruple expansion steam- 





eae. The Humphrey expansion engine is particularly well 
described. A close study of the remarks on the thermo-dynamics 
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of internal combustion engines will well repay the student or 
designer, as it directs attention to the various difficulties lying in 
the path of increased economy due to compounding and realizing 
success in gas-turbines. We are glad to notice that Mr. Butler 
is quite optimistic as to the ultimate advent of the gas-turbine, 
though he very rightly and strongly points out the difficulties to 
be overcome. 

Two chapters are devoted to the subject of “ Admission and 
Exhaust Valves and Governing Methods;” the comparison of 
various pressure effects resulting from different methods of 
governing being shown by aseriesof diagrams. Ignition methods, 
and the important matters of starting and reversing petrol, oil, and 
gas engines are so handled that careful reading should remove the 
prejudices of many who are sceptical of an engine which can be 
started readily and reversed with certainty. Transmission systems 
for marine propulsion are discussed, and a table is given of the 
comparative efficiencies of various methods of drive. Fly-wheel 
design, relative values for different dispositions of cylinders and 
cranks, and relative power and weight values of multiple and single 
acting engines are discoursed on, as well as cooling, lubrication, 
vaporization, ignition and single sleeve or liner valves for admis- 
sion and exhaust control of high-speed motors. In view of the 
rapid stride in aerial science, the chapter on revolving cylinder 
motors is most applicable. 

It should be pointed out there are several printers’ errors. For 
instance, in the description of Sear’s variable stroke engine, the 
diagrams are wrongly referred to in the text, and it would be weli 
to number them. The diagram of the new Daimler or Knight- 
Daimler engine with two concentric liner valves should be referred 
to as fig. 95, not fig.98; and on page 194, the slotted link motion 
is shown by fig. 157, not fig. 158. 

On the whole, Mr. Butler’s book has impressed us by the way 
in which the subject is dealt with throughout ; the volume is pro- 
fusely illustrated by diagrams which are clear, and graphically 
appeal to the practical reader. It is a work invaluable to those 
who wish to understand the principles underlying the design and 
construction of the internal combustion engine, and puts forward 
without bias the arguments for and against different designs and 
details. We especially commend this book to marine engineers 
who have not made a study of such engines, and who, by the 
trend of events, will soon require to have an intelligent grasp of 
the subject; for the author treats it in an interesting way, without 
the introduction of mathematics, and prepares the reader for more 
theoretical works. 


A NEW AUTOMATIC METER ATTACHMENT. 





In connection with an article that is in such enormous demand as 
is the case with the prepayment gas-meter, there must always be 
plenty of room for good workable ideas possessing distinctive 
features; and therefore attention may well be drawn to an inven- 
tion which has been submitted for inspection at the “ JouRNAL” 
offices. 


The apparatus in question—designed in accordance with the 
patents of Mr. F. H. Bostock—is an entirely automatic coin-freed 
meter. That is to say, the coin which the meter may be con- 
structed to take, by means of its own weight, is made to instantly 
automatically open the gas-valve; there being no lever or other 
contrivance requiring to be moved. In addition to this country, 
the mechanism is patented both on the Continent and in the 
United States, and it can be fitted to practically any meter. The 
specimen seen was stated to be exactly similar to those sent out 
for working, and not finished in any special manner for demon- 
stration purposes; and it may be said at once that it proved ex- 
tremely smooth and certain in its action. In fact, the assurance 
was vouchsafed that it has already successfully passed through 
test ordeals in various parts of the country. As has already been 
remarked, the only thing the consumer has to do is to put the 
penny (or other predetermined coin) in the slot ; and when once 
it has left his fingers, it is completely beyond his control. The 
mechanism includes an efficient form of back-stop which is a 
safeguard against any attempt at fraud. The sole manufacturers 
are the Auto-Slot Gas-Meter Company, Limited, of No. 105, Sher- 
wood Street, Nottingham; and they have produced a prepayment 
attachment which they claim is, owing to the slowness of its 
action, and consequent slight friction of the working parts, prac- 
tically indestructible by wear, and will certainly last longer than 
any meter. 

It was shown that bent coins do not stick in the apparatus, but 
pass into the money-box equally as freely as straight ones; and 
as it is intended for use solely as a meter, and not as a savings 
bank, arrangements are provided by means of which coins except 
those for which it is made are rejected through a slit in the side 
of the attachment cover. To this remark, however, it must be 
mentioned there is, in the case of meters made to take pennies, 
one exception-—that of the largest of the three sizes of florins. 
Any number of pennies up to twelve can be passed through the 
slot one after another; but when this number has been reached, 
further coins are rejected through the side until gas has been 
used. Care has been taken to so exactly proportion the mech- 
anism that the measurements of gas are mathematically accurate; 
and there is no difficulty in adapting it so as to pass any desired 
number of cubic feet of gas for coins of different values. To get 
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at the working parts of the attachment and the gas-valve, it is not 
necessary to break the seals of the meter, but merely to release 
the hinged cover, as indicated in the first illustration. Then, too, 
should it be wished at any time to remove the entire attachment, 
and transform the meter into an ordinary one, this can be accom- 
plished with the expenditure of a minimum amount of time and 
trouble ; all that is needed being the taking out of a single screw. 
The gas-valve employed is of a new type, and is so constructed 
that the valve-button automatically adapts itself to the nipple— 
the closing of the gas-valve being stated to be a practical cer- 
tainty under all ordinary conditions. It will be noticed that the 
cap of the valve-box is in full view, in the attachment chamber. 
It is thus easily accessible, and can be removed, thé valve cleaned, 
and the whole of the parts replaced in a very few minutes. 





By the aid of the second illustration, the working of the attach- 
ment may be briefly explained. The coin is inserted at the top 
of the attachment cover near the front, traverses a crescent 
gallery, and drops into the coin-shoot A. Its weight depresses 
the tongue B, which releases the pallet C from the escapement 
wheel D—which has twelve teeth, each division representing 
a pennyworth of gas, and turns always from right to left. The 
escapement wheel will, when twelve coins have been inserted, 
have made a complete revolution ; and the insertion of more coins 
is prevented by a rod which falls across the entrance of the 
shoot. When the escapement wheel is released from the pallet, 
the weights E and G turn the wheel to the left, together with 
the axle H, the back-plate J, and the pin L—thus releasing the 
piston M, which allows the valve to open under the action of a 
spring. The number of coins inserted is indicated by the pointer 











in front of themechanism. The valve isclosed by the mechanical 
action of the gas acting through the simple gearing of the prepay- 
ment shaft N with the crown-wheel, which turns the large spur- 
wheel always to the right—and which, through the mitre gearing, 
lifts the weights and the pin L back to their original position, the 
escapement wheel remaining stationary the while. The crown- 
wheel contains as many teeth as the number of cubic feet of gas 
required for a penny; andit is a simple process to make a change 
of wheels. The closing crank-pin is so independent of the front 
portion of the attachment that even should the latter be entirely 
locked by the introduction of foreign matter, or be deliberately 
damaged, the gas-valve will close as easily as before. To clean 
the valve, the cap P is unscrewed, and the internal mechanism of 
the valve-box withdrawn, 





NATIONAL PHYSICAL LABORATORY. 


A New Laboratory for Metallurgy and Optics. 


TuHE annual meeting of the General Board of the National 
Physical Laboratory was held recently in the rooms of the Royal 


Society, when the report and accounts for the year 1912, and the 
statement of work for 1913, were presented and approved for 
transmission to the President and Council of the Royal Society. 
In former years, this meeting has usually been held at Teddington 
during March, and has been combined with an inspection of the 
laboratory by the members of the Board. In consequence of 
a change in the financial year, the annual inspection will in future 
be held at a later date. This year it isto take place on Thursday, 
June 26, when the Right Hon. A. J. Balfour will open the new 
buildings recently erected. 

These buildings complete a scheme initiated in 1909 to provide 
laboratories for metallurgy and optics, with administrative offices, 
at an estimated cost of £30,000, exclusive of equipment. Of this 
sum, the Treasury undertook to furnish £15,000, provided that the 
remainder was forthcoming from other sources. In 1gr1o, the 
late Sir Julius Wernher generously provided £10,000 for the erec- 
tion of the Metallurgy Laboratory; and on learning lately that 
the actual cost had exceeded the sum ‘available by £936, Lady 
Wernher at once defrayed the deficit. To secure the further sum 
necessary for the completion of the scheme, and to obtain funds 
for the equipment of the buildings, an Additional Funds Com- 
mittee, of which the late Sir William White was Chairman, was 
appointed during 1912. In their report, the Committee state 
that the Royal Commissioners for the Exhibition of 1851 had 
already given a donation of £5000 to the building fund—thus 
completing, with the gift from Sir Julius Wernher, the £15,000 
required to meet the Treasury grant. Generous help towards 
the equipment has been received from many sources, including 
a number of the City Companies. The Committee, however, 
point out that considerable sums are still necessary to provide 
adequately the equipment which is essential for the proper 
development of the work. 

The block of buildings for optics and administration is now 
nearly complete; and it is to open these that Mr. Balfour has 
promised to be present on the 26th prox. 


Points from the Annual Report. 


Glancing through the report of the Executive Committee for 
the year 1912, a few items of special interest to “ JouRNAL” 
readers are noticed. It is stated that Dr. J. A. Harker attended 
the meeting of the International Petroleum Commission at Vienna 
in the early part of the year, as a representative of the Home 
Office, while Dr. W. Rosenhain was present on behalf of the 
Laboratory at the meeting in New York of the International 
Association for Testing Materials. Mr.C.C. Paterson has become 
Secretary of a Sub-Committee appointed to formulate proposals 
for the reconstitution of the International Photometric Commis- 
sion, which will, it is hoped, be able to extend its valuable work 
in connection with problems of photometry and illumination. 
The Director of the Laboratory (Dr. R. T. Glazebrook) has re- 
cently become Chairman of a Home Office Committee to investi- 
gate the question of the lighting of factories and workshops. In 
the Photometric Division, the most important researches have 
been the determination of the candle power of a set of 24 tungsten 
lamps running at 1°5 watts per candle; an investigation for the 
Board of Trade into the visibility of ships’ lights; and a large 
number of tests for the Engineering Standards Committee on 
metallic filament lamps. These are intended to form the basis 
of a specification by the Committee. In the Engineering Depart- 
ment, special attention is directed to Dr. T. E. Stanton’s work on 
the frictional resistance to the flow of fluids in pipes. A consider- 
able amount of work has been done for the Road Board. The 
new experimental road is complete, and tests will begin immedi- 
ately. The particulars of the instruments and apparatus tested 
during the year in the different departments include the follow- 
ing: Incandescent lamps, 762; arc lamps, 2; photometers, 6; 
gas-burner, 1; pyrometers, 115; calorimeters, 1; calorific value 
of fuel, 10; road material tests, 213. Among the contributors 
towards the fund which is being raised for the equipment of the 
new buildings are Messrs. Brunner, Mond, and Co., Dr. George T. 
Beilby, the Gaslight and Coke Company, Messrs. Spenser Chap- 
man and Messel, and Professor W. C. Unwin. 


FLow oF FLuIpDs IN PIPEs. 


In connection with the work proposed for the current year, it is 
remarked that a series of experiments has been undertaken for the 
Admiralty on the frictional constants of heavy oils flowing in steel 
pipes of 3, 4,and 5 inches diameter ; and a complete investigation 
will be made into the effect of the viscosity of the oils, and the 
dimensions and variations of section of the pipes, on the flow. It 
is hoped that the information obtained, in addition to that already 
available from the experiments with air and water, will enable a 
general relation to be determined on the effect of the rate of flow, 
of the dimensions of the pipe, and the viscosity and density of a 
fluid passing through it. It is further hoped to make another set 
of observations at the Grosvenor Road pumping-station on a pipe 
1 inch in diameter, up tu speeds of 150 feet per second. A series 
of systematic tests on model roads with the road-testing machine 
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has been commenced. For this purpose the track has been 
divided into four sections, each section consisting of water-bound 
macadam—the composition varying as to quality of rock, size of 
stone, &c. Sets of these four sections will then be tested at 
speeds of 7,14,and 21 miles per hour. On the conclusion of these 
experiments, sections of bituminous bound roads will be tested. 
A method of heating the track by means of jets of hot air delivered 
vertically from pipes radiating from a receiver at the centre of the 
machine has been designed. 


A Sus-STANDARD UNIT oF LIGHT. 


In the Electrotechnics Division, under photometry, there is the 
following reference to the subject of a unit of light. 

A set of 24 tungsten sub-standards running at 1°5 watts per 
candle has been established on a satisfactory basis. The values 
of candle power which are now assigned to these lamps have been 
determined, by a “cascade” method, by six different observers, 
the work having been in progress for about three years. In the 
cascade method, it has been found that mechanical errors and 
those due to the changes of observers from day to day have given 
rise to a probable error of 0°08 per cent. 

Assuming that the six observers may be taken as representative 
of persons with normal sight, the probable error of the final result 
is o'25 per cent. A set of measurements, in which the comparison 
was made of the Fleming standards with the 1°5 watts per candle 
tungsten standards in one step, gave agreement with the cascade 
method to within 0°27 per cent.; but the variations of individual 
observers from the mean were found to be greater than with the 
cascade method. 

Reasons were given in the last Laboratory report for undertaking 
another reproduction of the unit given by the pentane lamp, by 
comparing against it a set of sub-standards whose radiation was 
of the same hue as its own. The last determination was com- 
pleted in 1905; and though every effort has been made in the 
meantime to maintain the constancy of the unit by careful obser- 
vation of the electric sub-standards, it was of importance to know 
how nearly a completely new determination would show agree- 
ment with the old unit—viz., that which is now in use in this 
country, France, and America. The year has been an unfortunate 
one for obtaining extreme values of humidity. A mild winter was 
followed by a cool summer, and there were very few days when 
the amount of humidity in the air (measured volumetrically) varied 
greatly from the normal. A large number of comparisons, how- 
ever, have been made with the pentane lamp burning in an atmo- 
sphere of about normal humidity ; and though by reason of the 
absence of extreme values the correcting factor for humidity could 
not be accurately re-determined, the value of the unit has been 
reproduced to a high accuracy. 

The result is to show that the unit of candle power determined 
in 1904-5, and held constant by means of electric sub-standards, 
is in agreement with the newly determined unit to within less than 
o'1 per cent. Such close agreement is better than was anticipated, 
and confirms the contention that, with proper precautions, a candle 
power unit may be maintained constant by means of electric sub- 
standards over long periods of time. 

Intercomparisons of candle power units have been made with 
the Bureau of Standards, Washington, and with the Reichsan- 
stalt, through the medium of tungsten filament sub-standards 
sent out from the Laboratory. Each set consisted of twelve 
lamps, whose specific consumption was at the rate of 1°5 watts per 
M.H.C.P. The values returned by the Bureau of Standards 
showed agreement to within o2 percent ; the Bureau of Standards 
unit at this efficiency being larger than the National Physical 
Laboratory unit. On the other hand, assuming the accepted 
value of the Hefner unit—viz., Hefner = o'9 pentane—the Reichs- 
anstalt comparisons gave a value which was in agreement with 
the National Physical Laboratory unit to 0°35 per cent., but was 
smaller than our unit by this amount. The same lamps tested 
at a voltage at which the colour of their light was the same as a 
4-watt per candle carbon lamp, showed a value which was 02 per 
cent. low; so that the difference between the two laboratories due 
to the colour step amounted to less than o'2 per cent. These 
differences are of the same order as the errors of experiments; so 
that the intercomparisons may be said to show entire agreement 
between the three laboratories in the relation between the unit of 
candle power having the colour of the flame standards and the 
unit of candle power having the colour of a tungsten lamp con- 
suming 1°5 watts per M.H.C.P. 

As the methods of comparison are different in Germany and 
America from those used in this country, the agreement must be 
regarded as showing that the photometry of lights of different 
colours need not be liable to the errors which are commonly sup- 
posed to be associated with it. A similar comparison with the 
Laboratoire Central, Paris, isin progress ; but the values obtained 
are not yet to hand. The possession of a series of sub-standards 
graded in the hue of the light emitted has been found a valuable 
asset in the testing of the lamps of different types which are sent 
from time to time for examination. It enhances the accuracy, 
and facilitates the testing, of such sources as acetylene lamps, 
gas-mantles, flame arcs, and metallic filament lamps of all kinds. 


ULTRA-VIOLET Rays. 


In the Optics Division, a series of experiments has been made 
with the view of testing the absorption of glass for light of short 
wave-length. All glass, the report points out, absorbs ultra-violet 
light to a greater or less extent, depending upon the particular 





wave-length of the light considered, upon the thickness of the 
glass, and upon its chemical composition. It is added that glass 
which exercises a strong absorbent action on ultra-violet light 
offers great practical advantages when used in show-cases for 
museum specimens, &c. The ordinary glass at present used for 
this purpose allows a considerable amount of ultra-violet light to 
pass through. [This statement in the report is rather important, 
in view of some of the claims to the contrary made by our elec- 
trical friends.| And this light is undoubtedly very largely re- 
sponsible for the fading of the specimens noticed on prolonged 
exposure. It would therefore be of great commercial importance 
if a glass could be made which, while absorbing all deleterious 
ultra-violet light, should yet at the same time be very nearly colour- 
less and satisfactory from the point of view of cost, &c. 


_— 


HUMPHREY INTERNAL COMBUSTION PUMPS. 








TueE following is an abstract of the second lecture on this 
subject delivered by Mr. H. A. Humpnurey, M.Inst.C.E., last 
Saturday, at the Royal Institution. 


In the application of the Humphrey pump to the generation of 
electrical energy, the water which is forced through an ordinary 
water-turbine and back to the pump, so as to be used over and 
over again, forms a hydraulic coupling between the gas power 
and the electric generator. When a battery of pumps is installed 
at a central station, the water is first of all delivered into large 
air vessels, and these are interconnected both by air-pipes above, 
and by water pipes below, the vessels; so that the pumps are 
actually all working in parallel, and any one pump may be 
stopped without interfering with the working of the turbine to 
which it was supplying water. The advantages of the system 
were pointed out; and among these may be mentioned the com- 
plete control of the pumps from the switch-board, and the 
freedom from the cyclic irregularities which are found in ordi- 
nary gas-engines. The special type of Humphrey pump re- 
commended for such work has a solid piston interposed between 
the hot gases and the water, so that much more rapid action is 
possible, and a large power can be obtained from a pump occu- 
pying a comparatively small space. Another interesting applica- 
tion is the suggested use of the Humphrey pump for the propul- 
sion of ships; and the correct principles on which this application 
could be made were described. In this connection, it is interest- 
ing to know that in one type of Humphrey pump the water 
flows continuously through the pump and receives a number of 
forwarding impulses due to gas explosions at regular intervals. 
Special types of Humphrey pumps in which all the forces arising 
from the acceleration of water columns may be completely 
balanced, were next described by the author. The third appli- 
cation of the Humphrey pump discussed was its use in con- 
nection with compression of air or other elastic fluids. The prin- 
ciples were described, and some actual constructions illustrated. 
It has been shown by experiment that an air compressor can be 
made absolutely self-regulating at all pressures such as are re- 
quired for the blowing of blast-furnaces on American lines; and 
as blast-furnace gas could be used to work these compressors, the 
arrangement should prove very advantageous. 

Some special constructions of Humphrey pumps to meet special 
conditions—such as the pumping of acid liquids, and pumping 
from a deep well—were then illustrated; and an arrangement of 
balanced pumps, afloat on a barge; and suitable for delivering 
large quantities of water from a tidal-river, was also shown. A 
number of lantern slides were then exhibited showing Humphrey 
pumps having solid pistons. It may be remembered that the 
first pumps took in water at the combustion chamber end and 
delivered at the other end of the play pipe. But when modifi- 
cations were introduced, making it possible to take in and to 
deliver water at the distance end of the play pipe, it became 
possible to substitute for an oscillating column of liquid an oscil- 
lating solid piston of the same weight. In pumps where the 
liquids and gases are in contact, the rate of retardation of the liquid 
during compression of the gas must not much exceed the figure 
which corresponds to the rate of acceleration due to gravity ; other- 
wise liquid particles detached from the surface will rise freely into 
the gas space and spoil the thermal efficiency. There is no such 
limitation in Humphrey pumps having solid pistons; and to show 
what can be done in the way of speeding-up such a pump, it is men- 
tioned that an experimental solid piston pump had been run at a 
speed of 193 cycles per minute. In discussing the efficiency of 
Humphrey pumps and the curves showing the relation between 
the theoretical pump cycle as compared with the Otto cycle, the 
advantage of the solid piston pump in approaching closer to the 
theoretical standard was explained. 

The lecture concluded with the display of a number of lantern 
slides taken from photographs of actual installations carried out, 
ranging from a small suction pump with a barrel only g inches 
in diameter to the large Chingford pumps having a combustion 
chamber of 7 feet diameter. A design of a still larger pump for 
delivering 100 million gallons per day was also shown. : 

c 








The annual general meeting of the illuminating Engineering 
Society will be held at the rooms of the Society of Arts, John 
Street, Adelphi, on Tuesday, the 3rd prox., when the report of the 
Council for the past session will be presented to the members. 
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THE ‘IRONCLAD ” 


WATER-CIRCULATOR. 


Reasons why the Gas-Heated Water-Circulator should become to the Gas Industry what the Gas-Cooker is. 


Tue gas-heated water-circulator has come to stay, and not only 
to stay, but to continuously extend in use. There are reasons 
why to-day the gas industry, in its efforts to ensure a continuous 


expansion of prosperity, should more broadly consider the use of | 
such appliances; for they offer the means of securing a per- | 
manent consumption, as distinct from a seasonal one, important | 


though the seasonal consumption may be. There are reasons 
that readily occur to one as to why the gas-heated water-circulator 


is an appliance of great potentiality as a business developer; and | 


we will refer to some of them presently as a supplement to a 


mond Gas-Stove and Meter Company, Limited, are offering the 


gas industry to-day, and which has been designed on lines that | 


have a fundamental set purpose. 


STRENGTH AND MAINTENANCE. 
The very name of this circulator suggests strength; in fact, 
the whole of its parts exposed to work and wear are made of 
iron. The Richmond Company give very sound reasons for this 


fresh introduction in their structural practice in this particular | 


line of goods, though (as hitherto) those who so desire can have 
the firm’s circulators or other water-heaters in copper. 


But they | 


have felt that there is a forcible economic reason why gas under- | 


takings should give preference to a water-circulator of stronger 


build than one made of copper or other thin material, with brazed | 


joints and probably tubes in their construction. 
lightly designed appliances must sooner or later deteriorate, and 
give rise to general difficulties and expense in the way of mainten- 
ance and repairs. This being their view, they asked themselves 
the very rational question, ‘‘ Why should we not introduce some- 
thing of practically the same sbape as former circulators, and 
having the same effect, in indestructible material with each im- 


It is that such | 


portant part cast in one piece, which can be associated with the | 
gas-cooker, being of the same material?’ The answer has mate- | 


rialized in the “Ironclad” circulator. But it did not materialize 


all at once; for it has been in process of development during the | 


past two or three years, in the course of which different kinds of 
heaters have been tried, in order to secure a perfect result. The 
chief difficulty was to secure a heater of the shape illustrated, and 
of small capacity, to give a heating efficiency in relation to gas 
consumption equal to the copper or other similar circulators. 
Success has rewarded perseverance—an efficiency has been ob- 
tained equal to the copper circulator. 


An ErFriciency TEstT. 


On this point of efficiency, we have before us a number of tests 
which anyone having one of the circulators can verify simply by 
the aid of a gas-meter and a thermometer—making allowances 
for any small variations that may be found, due to the calorific 


power of the gas used, temperature of the room in which the | 
tests are carried out, and the differences in the extent of, and the | 


protection afforded against loss of heat from, the circulating 
pipes. The tests were to ascertain the temperature, using in all 
100 cubic feet of gas, of four successive 20 gallons of water 
drawn into a bath (the temperature readings being of the bulk of 
the water), as well as the time occupied. ‘The “ Ironclad ” circu- 
lator is made in two sizes; and we will give a specimen of the 
results from each size. In the case of the larger circulator, after 
burning 27°5 cubic feet of gas, 20 gallons of water were drawn; 
and the temperature of the water in bulk was 111°5° Fahr. The 
consumption of gas was then continued until it had risen from 
the 27°5 to 50 cubic feet; and the temperature of the second 
20 gallons in bulk was then 1o1°5° Fahr. The consumption of 
gas was continued until 75 cubic feet had been metered, when the 
temperature in bulk of the third 20 gallons was 108° Fahr. When 
the consumption of too cubic feet of gas was registered, the 
fourth 20 gallons of water were drawn; and the temperature was 
again 108° Fahr. The test started with the water at 53° Fahr. ; 
the gross calorific value of the gas being 685 B.Th.U. The 
average increase of temperature was 56° Fahr.; and the time 
occupied in heating the 80 gallons was 74 minutes. At the same 
gas consumptions, using the smaller circulator, it is surprising what 
little difference there was found in the temperature of the four 
successive 20 gallons of water—the only real difference was in the 
time occupied. But as in small households, four successive baths 
are hardly likely to be required in the course of an hour and a 
quarter (such a condition could not be secured with a coal-heated 
boiler), the time prolongation is of little consequence. The four 
stages in gas consumption when the water was drawn were pre- 
cisely the same as in the case of the larger circulator 27'5, 50, 
75, and 100 cubic feet. The temperatures of the water in bulk 
of the four successive 20 gallons of water were: 114° Fahr., 104°6° 
Fahr., 109° Fahr., and 107° Fahr. The starting temperature was 
Fahr.; and so the average increase in the temperature of the 
50° water was 59° Fahr. The gross calorific power of the gas was 
669.9 B.Th.U. The time occupied was 168 minutes; and there- 
fore it is only in time, and not in heating efficiency in relation 
to gas consumption, that the difference between the two sizes of 
heater is found. In the case of the larger circulator, to obtain 80 
gallons in 74 minutes, on a consumption of 100 cubic feet of gas, 
suggests that we are approaching an efficiency of a gallon of 


water per minute per cubic foot of consumption—the water being 
raised in temperature too per cent. That is what these figures 
point to, though confessedly the gross calorific value of the gas 
is somewhat beyond the normal for, at any rate, the southern 
part of the country. 


CONSTRUCTION OF THE “ IRONCLAD” CIRCULATOR. 


With the parts before one in the illustration, it is needless to 
say’ the construction of the “Ironclad” circulator is simple. 


| It is just as easy to fix as it is simple in construction ; and, 
description of the new “ Ironclad ” water-circulator that the Rich- | 


furthermore, it is cheap. In regard to construction, the first 
point has already been made—that the circulator is practically 
indestructible. The second point is that a few minutes suffice 
for disconnecting the five parts of its structure; and the third 
point is that here is an efficient appliance the price of which 





The ‘‘Ironclad’’ Water Circulator, showing the Burner 
swung out for Lighting. 





The Parts of the ‘‘ Ironclad ’’ Circulator. 


brings it within the bounds of consideration by gas managements 
in connection with simple hire. This is a point we will consider 
after describing thecirculator. There is the base (No. 5 in the illus- 
tration showing the parts), which carries the burner (eleven lumi- 
nous jets) on a swivel. Before it can be lighted, the burner must 
be pulled out; and in this position the jets must be reduced to 
pilot size before it is again swung into position. On top of this 
is the foundation or fire-box (4), with flue-outlet. This founda- 
tion carries the three additional parts. First there is the interior 
cone (3), up which the heat and products of combustion pass, 
and down its outer side and the inner side of the fluted iron 
water-casing (2), and away by the flue in the fire-box. Fitted 
over the fluted iron casing (the fluting being to assist in radiating 
the maximum amount of heat) is the heavy exterior cover, inside 
which the water is heated, then passing away on its circulatory 
travel. There are no joints in the outer casing—not even in 
the inlets or the outlets. The smaller of the two circulators is 
suitable for a cylinder up to 50 gallons, and the larger one up to 
go gallons. The circulator can also be fitted with a thermostat. 
So simple is the circulator, that this is really all the description 
necessary. 
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A REApILy MADE STAND. 


The boiler occupies small space, considering the amount of 
work of which it is capable. A very convenient method of fixing 
it is to place it on an iron stand; and as every gas undertaking 
keeps }-inch wrought-iron tubing in stock, the firm provide parts 
by which, with the iron tubing, stands can be readily built-up to 
any height required for any individual situation. There is novelty 
in this suggestion. The top part consists of a plate enamelled 
white with “ Porcellanite;” there is also the cross stay or support, 
as well as three drilled iron floor-pads. With these fittings and 
the 4 inch iron tubes, stands can be built-up just as required. The 
illustration shows what a simple and ingenious thing this is. 


A Goop BusINEss PROPOSITION FOR GAS UNDERTAKINGS. 


Now let us revert to the reasons why gas undertakings should 
consider the question of developing the use of gas-heated water- 
circulators on the lines that have been so successful in the case 
of the gas-cooker. Several reasons occur on this point; and, 
though they are perfectly obvious, it may be as well to bring them 
together to form the argument in the case for a broad treatment 
of this new line of business. 





The Circulator fitted with 
Capsule Thermostat. 





The Circulator on Stand, 
Built-up with the 
Parts shown. 


The Parts Required for Building-up a 
Stand with Wrought-Iron Tubing. 


Hot water is required in every house, and all the year round, 
and in all houses in which there is a coal-heated circulating boiler, 
there is scope for a gas-heated one, even alone on the grounds of 
convenience and prompt meeting of requirements. There is the 
§as-cooker, absolutely incapable of meeting the hot-water needs 
of an ordinary household, except for the small quantities requisite 
for culinary purposes. The result is that the coal-range is an in- 
dispensable thing in the house so long as the old conditions con- 
tinue. The work, therefore, that the gas industry has before it is 
to show that coal is not an indispensable factor in the household for 
heating purposes. There is, however, something for which the gas 
industry has to thank the kitchen coal-range ; andit is that in the 
large and middle-class houses the circulating-pipes are already 
In position for the establishment of a gas water-heater; so that 
there is really a vast field before the industry in which to make 
demonstration of the gas-heated circulator, and to show that coal 
and dirt and labour—the associations of the coal-range—need no 
onger reign in the kitchen. Once get this view established in 
every city and town, builders will then begin to make better pro- 
vision for the gas-cooker and the gas-heated circulating-boiler, 
and abandon the heavy expensive coal-heated range. 





The gas-cooker failing to provide all the hot-water needs in a 
dwelling-house, it is for the gas undertakings of the country to 
meet the deficiency of the gas-cooker, and place it, by the best 
practicable means, on the same level as the kitchen-range. The 
hot-water circulating-pipes being in position, the line of least 
resistance to change is offered by the gas-heated circulator of 
substantial make. The question naturally succeeds as to the best 
possible way to get people to adopt these circulators. It seems to 
us that to follow the policy that has been adopted so successfully 
in the case of the gas-cooker is the best—that is to say, let out 
the gas-heated circulators on simple hire, fixed free by preference. 
There are we know some gas managements who are disinclined 
to let out circulators on hire. But we cannot help thinking that, 
as they see the cooker-line reaching saturation point, and then 
ask themselves why the gas-cooker has attained such a level in 
popularity, they will reverse their present views. Why has the 
gas-cooker achieved so much popularity? Not only because it 
does its work efficiently and cleanly, gives such little trouble, and 
can be used economically in all cooking operations, but because 
people have been able, through simple hire, to adopt it with ease. 
{f gas undertakings had not given facilities for adoption, the gas- 
cooker would never have reached its present extensive use, and 
the gas industry would have been deprived, through its own 
short-sightedness, of having such a really excellent consumption 
developer. If the policy has been good in the case of the 
gas-cooker, why should it not be the same in the case of the gas- 
heated water-circulator ? If no reason can be advanced in reply, 
why not apply the same principle to the development and popu- 
larization of the use of the gas-heated water-circulator ? 

The absence of a gas-heated water-circulator has another bad 
effect. Under present circumstances, to obtain hot water in bulk, 
the coal-range has to be lighted up. When this is the case, 
naturally householders, the coal-range being in use for one pur- 
pose, will economize by using it for other purposes, and thus 
for many days during the year, the gas-cooker is thrown out of 
use by the circumstance of an imperative necessity in relation to 
hot water. This is worth thinking over, because the net result is 
loss to the gas undertaking. é 

The cost and revenue are questions that will concern the ga 
engineer and manager. Supposing the purchase and fixing of a 
gas-heated water-circulator cost £4 to £4 10s.—if the reader likes, 
say £5—if simple hire were fixed at 10 per cent. (which is the 
ordinary thing nowadays), the expenditure would be a profitable 
one at a rental of 2s. 6d. per quarter. This would supply both 
interest and ample provision for depreciation and maintenance 
costs. The maintenance costs, the Richmond Company hold, 
will not with such a strongly built circulator as their “ Ironclad ” 
be as great as in the case of a cooker with its many parts. Thus 
the outlay is profitably provided for. There is the gas consump- 
tion in addition. Supposing the consumption of hot water by an 
ordinary household is from 50 to too gallons a day for all pur- 
poses. To obtain the latter quantity, or something approaching 
it, (say) 100 to 110 cubic feet of gas would be required, or, to put 
the matter in round figures, it may be calculated that 1000 cubic 
feet of gas per week would provide a household with too gallons, 
and rather more, of water per day. This would represent in the 
case of most undertakings 2s. 6d. or upwards per week on the 
revenue produced by the gas-cooker, or over 30s. per quarter, plus 
the consumption by the cooker at those times when hitherto hot 
water in bulk has been required from the coal-heated water- 
circulator, and this has occasioned the throwing out of use of the 
gas-cooker. 

The case appears clear for the simple hire gas-heated water- 
circulators; and we leave the matter here for consideration by 
our readers—our own view being, as we see the matter at present, 
that the policy suggested would pay, and pay handsomely. 








High-Pressure Gas for Shop Lighting in Edinburgh. 


Last Saturday week the shop front of Messrs. Matthew and 
Son, Limited, drapers, Lawnmarket, Edinburgh, was exceptionally 
brilliantly lighted by means of gas under high pressure. The 
plant employed consists of an electrically driven gas-compressor 
and fifteen Keith lamps each of to00-candle power. The system 
is not altogether new to Edinburgh, being already in use for fac- 
tory lighting ; and it was also utilized at the recent gas exhibition 
held in the Waverley Market. This, however, is its first adoption 
in the city for outside shop lighting. What led to its installation 
was, we learn, principally its economy, as the burning costs are 
said to be less than one-half those of lighting by electric arc 
lamps; and it is likewise found that with this method colours are 
more natural and hues not so distorted as with some other illumi- 
nants. Thus shopping can be carried out in the evening without 
any fear of incorrect matching of shades. The plant was supplied 
and erected by Messrs. Miller and Co., of Thistle Street, Edin- 
burgh. The Edinburgh and Leith Gas Commissioners are, we 
learn, at present making preparations for a demonstration of street 
lighting on the high-pressure system in St. James Square and its 
vicinity ; and the installation is expected to be ready in the early 
autumn. 


oe 





Mr. James Tangye, one of the founders of the firm of Tangyes 
Limited, of Smethwick, whose death on the 4th ult. was noticed 
in the “ JourNAL” at the time, left property of the gross value 
of £13,161. 
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RECENT IMPROVEMENTS IN 


METHODS OF GAS ANALYSIS. 


By Dr. Leonarp A. Levy, M.A. (Cantab.), F.I.C., F.C.S. 


Part II. 
Tuis part is devoted to a description of new forms of apparatus, which embody some of the methods of 
analysis described in the first portion of this article. 


The ideal instrument for technical gas analysis should conform 
to certain requirements, the most desirable of which are : 

(1) Portability. 

(2) Rapidity. 

(3) Accuracy. 

(4) Simplicity and consequent ease of manipulation. 

(5) It must deal with all gases, both absorbable and inflam- 
mable; and the observations should be capable of 
verification by repetition at every stage. 

The appliances described below were designed to conform as 
closely as possible to the ideal standard. 

The “ Wright” form of Orsat’s apparatus, arranged by Mr. 
Jacques Abady and the author, satisfies (1), (2), and (4). It does 


not, however, fulfil the other 
conditions. The instrument 


dinary Orsat apparatus, and 
is shown in fig. 2. It will 
be observed that portability 
is attained by the concen- 
tric form of the absorption 
pipettes and by their arrange- 
ment in a semi-circle around 
the measuring burette. The 
design of the apparatus, and 
its very small weight, further 
permit it to be bodily shaken 
in order to accelerate the 





are slow. Thiscan bedone 
without any risk of damaging 
the apparatus. 
ment, 





Fig. 2.—The Wright-Orsat Apparatus. though very con- 


venient for the examination | 


of certain absorbable gases, is not arranged for the complete exam- 
ination of a gaseous mixture. 

By the use of the silica platinum capillary tube described above, 
the author has been able to introduce considerable simplification 
into apparatus for the complete examination of gaseous mixtures. 
Two instruments for this purpose, designed to conform as far as 
possible to the ideal requirements, are described in the sequel. 


I.—ConsTaNT PrREssuRE APPARATUS. 


The general arrangement of this instrument is shown in fig. 3. 
The special measuring burette A consists of a finely-graduated top 





Fig. 3.—Constant Pressure Apparatus. 


is an adaptation of the or- | 


absorption processes which | 


The instru- | 


portion divided from 0 to 10, an ungraduated bulb, and a finely- 
graduated narrow stem divided from 70 to 100 in tenths. The 
graduated portions of this burette are backed with white enamel 
with a blue centre stripe, which facilitates accuracy of reading. 
This construction of the burette enables great accuracy of read- 
ing to be attained without undue length. The absorbable con- 
stituents (not including carbon monoxide) are observed on the 
finely-graduated stem divided from 70to 100. The finely-graduated 
portion at the top serves to measure-off the volume of,inflammable 
gas taken for the combustion. If the burette be filled with air to 
about 100, the subsequent maximum contraction observed after 
combustion will always be measured on the graduated stem. The 
compression of the volume from 10 to 70 (within which limits 
readings are never required) into the ungraduated bulb allows of a 
much finer graduation for the remaining 40 per cent. 

Before commencing an analysis, the capillary leading tubes and 
the tube G are filled with mercury from the reservoir K. The 
burette A is filled with the gas through the three-way cock B by 
| manipulation of the reservoir C. The gas is passed through the 
oxidation capillary G and the three-way cock H to the absorption 
pipette J. The gas is followed through with mercury until the 
latter falls into the pipette J. In this manner the whole of the gas 
is transferred to the pipette. During the absorption operations, 
the silica platinum combustion capillary G is not heated, and serves 
merely as a leading tube. It is not in any way injured by follow- 
ing through with mercury. The absorption pipette J is of con- 
centric form, as in the Wright-Orsat described above. It is pro- 
vided with a cock W at the top, in order that it may be removed 
and shaken to facilitate rapid absorption. The cock at the bottom 
serves for the removal of the mercury which gradually accumu- 
lates. The pipettes are not filled with grille tubes, as there is a 
tendency for small bubbles of gas to stick to these—thus causing 
| an error. 

Two absorption pipettes only are employed—a duplex pipette 
for the absorption of unsaturated hydrocarbons and carbon di- 
oxide, and a single pipette for oxygen. The duplex pipette is illus- 
trated in fig. 4. It consists of two absorption vessels A and B, 
provided with Greiner and Fried- 


richs three-way cocks C and D, 

which are joined together as shown. 

One pipette (say, A) is filled with 

caustic potash solution, and the : 
other, B, is filled with a solution /C ~D 
of bromine. When used for the 


y. 
absorption of carbon dioxide, the 





























pipette A only is employed; the gas 
being passed in and out through 
the cock C in the usual way. For 
the estimation of the unsaturated 
hydrocarbons, the gas is passed 
into the vessel B. The cocks C 
and D are then turned, so as to 
make communication between A 
and B and the gas is transferred 
to the vessel A by blowing through 
a rubber tube which is temporarily 
attached to the vent E. The gas 
| is then drawn back into the measur- 

ing burette by attaching the cock 
| D to the cock H (fig. 3.) on the 











E 








| apparatus. In this way, the bro- = of —__ 
| mine fumes are removed from the 
| gas before the latter comes into A B 


contact with any mercury, and 
| thus the surface of the latter is 
kept perfectly clean. This is quite 
impossible if the gas, after treat- 
| ment with bromine, is allowed to 
come into contact with the mercury. 
| Oxygen is absorbed in a single 
| pipette provided with an ordinary 
cock at the top. 

After the absorption has been 
effected, the gas is drawn back 
into the burette A until the liquid 
in the pipette reaches the cock at 
the top. The gas remaining in the 
capillary leading tubes is trans- 
ferred to the burette by following 
through with mercury from the 
reservoir K. This manipulation 
ensures that all the residual gas is accurately measured. 

| Carbon dioxide, unsaturated hydrocarbons, and oxygen are 
| estimated by absorption in this manner. The residual gas con- 
| sists of carbon monoxide, hydrogen, methane, and nitrogen. The 
| combustible gases are all estimated by means of the silica plati- 
| num combustion capillary. The analyses may be performed in 


ry 


























H 


Fig. 4.—Duplex Bromine Pipette. 
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one operation, or may be made fractionally according to the two 
methods outlined in Part I. 

The residual gas is driven out of the burette until a small por- 
tion—usually about 10 per cent.—remains. The volume of this 
residual gas is accurately observed on the finely-graduated top 
portion. Air is then drawn into the burette until the total volume 
is about 100. It is desirable to draw in the air through a tube 
filled with soda lime. It is otherwise quite possible for appreci- 
able quantities of carbon dioxide to be drawn in—thus causing 
errors, which are multiplied in the final calculation of the results. 
The mercury is drawn out of the tube G and a current is passed 
through the platinum wire. If the combustion is done fraction- 
ally, the strength of the current is adjusted by means of the re- 
sistance R, so that the wire appears a very dull red. The com- 
bustible mixture is then passed through G into the bulb L, and 
back once or twice by manipulation of the reservoirs K and C. 
It is then passed back into the burette, following through the 
mercury as before. In this way, the contraction on combustion 
is measured. The carbon dioxide produced (if any) is then ab- 
sorbed in the potash pipette. The current in the wire in G is 
now increased until the wire is practically at a white heat, and 
the preceding manipulation is repeated. The percentages of 
the various constituents are calculated from these results, as 
described in Part I. 

Should it be desired to complete the analysis in one combustion, 
the wire is heated to redness, and the gas passed slowly backwards 
and forwards. The combustion of the gas will itself increase the 
temperature of the wire very considerably ; the latter must there- 
fore not be heated to too high a temperature at first. The current 
in the wire is gradually increased so that the last traces of in- 
flammable gas are burnt by the wire at a white heat. After the 
absorption of the carbon dioxide produced, the pyrogallate pipette 
is attached at H in place of the potash pipette, and the residual 
oxygen is absorbed, so as to determine the amount consumed. 

The following are some typical results of analyses made with 
this instrument. 


I.—Analysis of Mixed Coal and Water Gas Combustibles Estimated 
by Fractional Combustion. 
Volume of gastaken .. . 


: 100 

», after potash absorption 98°3 

” »» bromine absorption . 958. COp;= 17 
me » pyrogallate absorption O6°2:C., Hen ==. 275 
, takenforcombustion. .. . 10 O.= 07 
», after addition of air 100 CO =14'1 
ss » first combustion gi'6 H, = 49°0 
i », potash absorption go'35 CH, = 27°33 
“ », second combustion . 84°5 

Pe »» potash absorption 814 


I].—Analysis of Coal and Water Gas Mixed with about Twice 
its Volume of Hydrogen. Combustibles Estimated by Fractional 
Combustion. 


Volume of gastaken . .... 100 

» after potash absorption. . 99°4 

‘3 »» bromine absorption 986 CO,= 06 

es »» pyrogallate absorption 98°3 CnHa = 0'8 

» taken for combustion. . . . 10 OQ; 05 
after addition of air 986 CO = 4'9 

= » first combustion . 85°55 He = 84°6 

” »» potash absorption . sr CH,= 78 

” »» second combustion. 83°6 

” », potash absorption . 82°7 


This instrument practically fulfils the necessary requirements 
enumerated. 

(i.) It is readily portable. The external dimensions of the 
case are 2 ft. by 1 ft. by 6 in. Its weight ready for 
use, including the necessary mercury solutions and the 
accumulator, is 26 lbs. 

(ii.) Its manipulation is very rapid. A complete examination 
can readily be made in from half to three quarters of 
an hour. 

(iii.) It is capable of great accuracy. The results are correct, 
because every observation can be repeated and the 
measurements checked; so that it is certain that com- 
plete combustion and complete absorption have been 
attained. The use of mercury as a confining fluid and 
the special design of the burette are factors which 
materially increase its capacity for exactitude. 

(iv.) The simplicity of the design of the apparatus is obvious 
from the description. The bulky explosion apparatus 
is gua replaced by the silica platinum capillary 
tube. 

‘Some experiments were made to ascertain if any combustion 
of nitrogen occurred during the passage of the gas through the 
silica platinum capillary. Air was passed over the strongly heated 
wire for a considerable time; but no trace of nitric oxide could 
be detected. Combustion of nitrogen often occurs when analyses 
are made by the explosion method. 


II.—ConstantT VoLUME APPARATUS. 


The gas measurements in the apparatus described are all made 
at constant pressure, when the mercury surfaces are level; the 
volume of the gas being the variable factor. In the most exact 
Work, the gas examined is expanded to constant volume and 





its pressure observed after each of the various absorptions. As 
the product of the pressure and volume is constant, this affords 
an equally good measure of the volume absorbed. This pressure 
measurement can be made with very great accuracy, and, further, 
only small quantities of gas are required for the analysis. So far 
as the author is aware, the first practical form of constant volume 
apparatus was designed many years ago by Frankland and Ward; 
and awell-known modern apparatus of this description is that due 
to Bone and Wheeler. 

The apparatus designed by the author (and now described) 
differs from existing forms in that the silica-platinum combustion 
tube contributes to a material simplification of construction; and 
the author ventures to think that his method of dealing with the 
absorbable constituents is also very simple. The necessary parts 
are very few. 








Fig. 5.—Constant Volume Apparatus. 


The arrangement of the apparatus will be gathered from the 
accompanying diagram. The burette is composed of two limbs 
A and B of a U tube. The limb B is graduated in millimetres 
and is furnished with a cock C at the top. The limb A has a 
series of “constant volume marks,” 100 mm. apart, to any of 
which the gas is expanded as may be convenient. This limb is 
fitted with a Greiner and Friedrichs three-way cock D, one branch 
of which is joined to the silica platinum combustion tube E. The 
exit of the latter communicates, via one limb of the three-way 
cock F,with the bulbG. The small mercury reservoir H is joined 
tothe bulb G by arubber tube. A large mercury reservoir J com- 
municates with the tubes A and B, via the cock K. 

Before commencing an analysis, the bulb G, the capillary E, 
and the cock D are filled with mercury. A few cubic centimetres 
of the gas are drawn into the limb A by manipulation of the 
reservoir J, which can be raised or lowered by a winding arrange- 
ment. The gas is then expanded to one of the constant volume 
marks (say, 200 mm. from the bottom) by lowering the reservoir J. 
As the cock C is closed, the mercury in B will fall and leave a 
vacuum above; and thus the “ pressure ” of the gas is the difference 
in the level of the two mercury columns. This is obtained by 
subtracting from the pressure reading the height of the constant 
volume mark selected—i.c., 200 mm. The gas is transferred 
through E to the bulb G, following through with mercury. 

A little potash solution is placed in the funnel M, and a few 
cubic centimetres are drawn into the bulb G. The gas is then 
passed back into the burette, and the potash is driven back into 
the tunnel M, which is emptied by means of the cock N. The 
capillary E is followed through with mercury as usual. The gas 
is expanded to the constant volume mark, and its pressure noted 
as before. The change in pressure is a measure of the carbon 
dioxide absorbed. This manipulation is repeated for the unsatu- 
rated hydrocarbons and oxygen. Sulphuric acid containing to per 
cent. of SO; may be used for the former, for this strength does 
not act upon the mercury to any serious extent. In the absorp- 
tion of the oxygen, potash is first drawn into the bulb G,and then 
a little aqueous solution of pyrogallic acid, which by itself does not 
deteriorate on temporary exposure to the atmosphere. After the 
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application of each absorbent, the bulb G is rinsed out with a dilute 
solution of sulphuric acid. ° 

The combustibles are estimated by combustion, as already de- 
scribed. Oxygen must be used, as the tubes are not long enough 
to permit of the employment of ait. 

Small volumies of the reagents are used, and thus the error due 
to the solubility of the neutral portions of the gas in the reagent 
is minimizéd. The absorbent is discarded after being once used, 
and should not be employed again. 

n a constant volume apparatus, the stopcocks must be very 
perfect, as there is a great tendency to leakage, owing to the 
large differences in pressure encountered. 

The following table gives the result of an analysis of mixed coal 
and water gas made with this instrument. 


Temperature, 
Degrees Fahr. 





Volume of gastaken . . . . . . 168°5 ... 58°5 
after potash absorption . . 164°75 ... 58°5 CO2= 2°22 
mt », bromineabsorption .155°5 ...59 CnHon= 5°57 
= » Ppyrogallate absorption 153... 59°5 p= 57 
‘9 ,, addition of oxygen. .432  ... 60 H, = 44°91 
S » Combustion .. . .223 & .«...60 CO = 10°31 
Re »» potash absorption. .162 ...60 CH,y= 25°83 
“ » Ppyrogallate absorption 225... 60°5 N.= 9°48 
Oxygen added, 97°3 per cent. 99°89 


The oxygen required for the combustion may be taken from a 
small holder ; but it is also convenient to make use of a pipette 
for the occasional supply of small quantities of 


this gas. 

The apparatus employed by the author for 
this purpose is shown in fig. 6. The inner 
tube A is made in two portions, which are 
united by the rubber cork B, perforated with 


a number of holes. The bottom portion of the 





| tube A is also perforated. The top part of the 
| tube is filled with cubes composed of a paste 
— | of plaster of paris, barium peroxide, and a 














small quantity of manganese dioxide. These 
cubes, when in contact with the dilute hydro- 
chloric acid with which the pipette is filled, 
as _| generate oxygen, which drives the liquid out 
ES = of the top compartment of A. When oxygen 
= 3 is taken from the pipette, the acid runs back 
F into A, and generates more oxygen ready for 
further use. 





PRECAUTIONS IN MAKING GAS MEASUREMENTS. 


The author has endeavoured in the pre- 
ceding paragraphs to give some account of the 
processes employed, and the manipulations 
involved, in methods of gas analysis. He 
feels, however, that this account would be 
incomplete without some reference to the pre- 
cautions required to be taken in making the 
actual measurements. Itis, of course, obvious, 
that the results of an analysis are of little or 
no value unless the gas measurements have 
been made under identical conditions, or, failing 
si: csectieaiaies this, unless corrections have been applied for 

’ Pipette the change in atmospheric conditions. _ 

; The errors incidental to the observation of 
volumes can be considered under two headings: 

(1) Errors in the reading of the confining liquid. 

(2) Errors introduced by changes in the gas volume due to 
alterations of external conditions occurring during an 
analysis. 

(1) Where water isemployed as a confining liquid, the accurate 
observation of the level presents no serious difficulty. The slight 
unavoidable differences in level of the liquid surfaces 
in the burette and companion tube have no perceptible — 
effect upon the accuracy of the reading, and it is a very 
simple matter to read the level of the meniscus in the 
burette with considerable accuracy. In point of fact, 
the errors inherent in the use of water asa confining 
fluid greatly transcend any due to observation of the 
liquid level. 

In instruments in which mercury is employed as the 
confining fluid, which is the case in all apparatus with 
any pretensions to accuracy, the errors due to levelling 
become far more serious. This is, of course, due to a &. 
very great density of mercury. An error of 1 mm. in 
making the adjustment of the mercury level will pro- 
duce an error of about 0°15 per cent. in the total volume, 
and this, when a small difference is being observed 
(such as the amount of oxygen in coal gas) will produce 
a serious error in the value of the amount absorbed. 

The adjustment of the mercury surface to a par- 
ticular point, as in a constant volume apparatus, can 
be performed with the utmost accuracy by a device 
due to Huntley. 

Black glass points are fused into the burette, as ~~ 
shown in fig. 7, and the mercury surface is adjusted fig, 7, 
until the point of the pin is coincident with its reflec- 
tion in the mercury surface. Even in a tube of wide bore, this 
adjustment can be made with such accuracy that no appreciable 






































difference in reading is obtainable with consecutive adjustments. 
The principle is, of course, identical with that employed for the 
adjustment of the mercury reservoir in the Fortin standard 
barometer. 

(2) The alterations occurring in temperature and pressure during 
an analysis vary in importance according to the type of instru- 
ment and the method of analysis employed. In the case of an 
ordinary constant-pressure apparatus, barometric changes occur- 
ring during an analysis will usually be insufficient to cause any 
appreciable effect. The result of sudden changes in temperature 
is practically nullified by the water-jacket. In the case of instru- 
ments designed for the estimation of minute traces—for example, 
the amount of carbon dioxide in atmospheric air or of fire-damp 
in mine air—both these variations become of very considerable 
importance. 

Fig. 8 is a diagram of the compensating arrangement employed 
by the author in his apparatus for the analysis of mine air. This 
is a slight modification of the arrangement adopted by Haldane 
for instruments for this purpose. 














: A 
Fig. 8.—Compensating Device for Very Accurate Reading. 


The absorption pipette A is shaped as shown, and communi- 
cates, via the vent cock B, with the compensating tube C. This 
is similar in shape, and equal in capacity to, the measuring 
burette D. E is a reservoir attached to the pipette by a rubber 
tube. Before commencing an analysis, the liquid levels in the 
capillary tubes are adjusted to the marks F and G, and the vent 
cock B is closed to the atmosphere. After making an absorption, 
the mercury level in the burette D is adjusted so that the potash 
is returned to the mark F. If any change has, during an analysis, 
occurred in the barometric pressure or in the temperature, the 
volume of air in the compensating tube C will have altered, and 
the level of the liquid will be displaced from the mark G. The 
level is restored to G by raising or lowering the reservoir E—thus 
returning the air to its former volume. This manipulation affects 
equally the air in the burette ; and the potash is returned to F, by 
slight readjustment of the mercury level. It is thus evident that 
external changes are entirely compensated for. Further, the ad- 
justment of volume is made by an observation of the potash lével, 
and not of the mercury level—thus increasing the accuracy of this 
adjustment. 

The well-known compensating device described by Hempel for 
use with a constant-pressure apparatus consists of a Pettersson 
correction tube B, connected, vid the manometer C with the burette 
A, as in fig. 9 (p. 527). The U-shaped portion of the manometer 
is about 6 mm. wide. It is capillary if mercury is used as 
a confining fluid, but when water is employed this part is 3 mm. 
wide. If the gas is to be measured in a moist condition (as is 
usually the case), a drop of water is introduced into B. 

The author is indebted to Mr. A. Edwards, of the City of Leeds 
Gas Department, for the following description of the modified 
arrangement employed by him: “ The disadvantage of Hempel’s 
device is that the voids outside the burette proper are too large to 
ignore, and a connection must be made or some course adopted 
to fill the space with gas under measurement and to empty it, 
under absorption. The use of mercury for the containing fluid 
destroys the delicacy of the method. In order to avoid the waste 
space, a capillary U-tube, 1 mm. bore was first used, and a thread 
of 5 per cent. sulphuric acid, tinted with methyl orange, was 
introduced as the fluid—connecting up the leads from the burette 
and correction tube with thick-walled rubber tubing. 

“ From the point of view of accuracy (the small waste space was 
ignored), this was quite satisfactory. In actual practice, how- 
ever, the thread of liquid sometimes becomes broken; and this 
is troublesome to readjust, since the whole arrangement must be 
disconnected, dried, and refilled. The following is the method 
finally adopted. 

“The capillary connection from the three-way cock on the 
burette is kept very long, and bent over to dip into a tube of 
rather large bore, as shown in fig. 10. This makes, in effect, 
a U-tube with limbs of large and small diameter; and the whole 
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movement of the liquid takes place in the capillary tube of 1 mm. 
bore. 

“The side connection to the correction tube is made as high as 
possible, in order to avoid a large waste space above the water 
level. If the thread of liquid breaks at any time, it can be re- 
adjusted by expelling it with air, and allowing the liquid to run 
back. A T-piece, with a cock introduced between the correction 


tube and the seal, permits of adjustment to atmospheric pressure 
when necessary.” 























{dunt 


* 


Fig. 10. 





Fig. 9. 


The temperature of the water-jacket of a constant volume 
apparatus must be noted after each measurement has been made. 
Should there be any change, its effect must be calculated, and all 
the observations must be reduced to the average temperature 
during the analysis. The measurements are, of course, quite 
independent of the barometric pressure. 


CONCLUSION. 


In conclusion, the author desires to emphasize a point to which 
sufficient importance is not generally attached—i.., the personal 
factor in becoming accustomed to a particular instrument. It is 
quite commonly acknowledged that it is almost impossible to 
obtain the best results immediately. Each particular type of 
apparatus requires knowledge of its idiosyncrasies. It is not a 
question of expert knowledge; for it is always possible to instruct 
an untrained individual in the method of using a particular instru- 
ment, and the results he obtains will be more accurate than those 
likely to be arrived at by a skilled observer who is using the 
instrument for the first or second time. 

It is not the author’s purpose to dwell here on the advantages 
of gas analysis as a check and guide to the conduct of any opera- 
tion in which gaseous products are formed. These are becoming 
more and more widely recognized. Gas analysis is no longer a 
very delicate and skilled operation, but is well within the manipu- 
lative skill of anybody capable of the most ordinary care. 


All the instruments described in this article are manufactured 
by Messrs, Alexander Wright and Co., Limited, of Westminster. 
The author desires to express his indebtedness to Mr. Lacell, of 
the Silica Syndicate, Limited, for his assistance in the manufac- 
ture of the silica platinum capillary tube. 











Masonic—Evening Star Chapter, No. 1719. 


The installation meeting of this newly-constituted Masonic 
Chapter was held at the Freemasons’ Hall, Great Queen Street, 
London, last Wednesday, when, on the completion of his term 
of office in the First Principal’s chair, E.Comp. W. A. Surridge, 
P.Z. 1201 and 1397, was presented with a P.Z. Jewel. He sub- 
sequently installed his successor—E.Comp. Charles Meiklejohn, 
P.Z., 502, P.Prov.G.P.Soj., Warwickshire. E.Comp. J. W.Broad- 
head, P.Z., 61, P.Prov.Dep.G.Reg., West Yorkshire, occupies the 
second chair; and E.Comp. H. T. Adkins, P.Z., 889, the chair J. 
The other officers of the Chapter are as follows: 


E.Comp, R.W. Foster, H., 1275, Scribe E. 
a F. A. West, Scribe N. 


” Walter King, P.Z. 452, P.Prov.G.P.S. Surrey, Treasurer, 
Comp. W. Thomson, P.S. 


» Arthur E. Eves, First A.S. 

» William Dommett, Second A.S. 

» C. W. Offord, Organist. 

» A. E, Broadberry and F. W. Cross, Stewards. 


There was one Joining Member, E. Comp. William Higgs, of 
Basingstoke, and two Exaltees, W.Bro. H. W. Packham (Kingston- 
on-Thames) and Bro. Spencer Freeman Burrows (Liverpool). 











THE EFFECTS OF LOW TEMPERATURES ON 
COAL GAS AND AIR GAS. 


A series of articles, by Herr C. Aschof, of Bergedorf, near 
Hamburg, in the “ Zeitschrift fiir Beleuchtungswesen ” from 
Feb. 28 to April 10, deals with the “ Effect of Low Temperatures 
on Air Gas.” The treatment is largely from the theoretical stand- 
point ; but incidentally several points of interest have been studied 
in regard to the effect of low temperatures on coal gas. 

below a brief summary of the contents of the articles. 


Herr Aschof first refers to the defect of want of uniformity of 
the air-gas mixture produced in early types of air-gas plant, and 
the attempts made between 1864 and 1874 to overcome this defect. 
He says, however, that it is only within the last twenty years that 
air-gas apparatus has been constructed in such a manner that the 
gas has become available for the lighting not only of single estab- 
lishments, but of small places for which it would scarcely pay to 
erect a coal-gas works. All the more recent types of air-gas plant 
are designed to carburet air with less hydrocarbon vapour than 
would saturate it, and to mix a definite amount of air with a 
definite amount of hydrocarbon. Many investigations have been 
made on various air-plants, with a view to determining the calorific 
power of the air gas, the rate of consumption of gas in incan- 
descent burners, and the illuminating power afforded by them. 
But Herr Aschof says that only general observations are found 
in literature as to the effect of low temperatures on the illumin- 
ating power of air-gas burners. In order to obtain some exact 
data on the subject, he undertook a series of researches, which 
were carried out in the Mechanical Engineering Laboratory of 
the Technical College at Hanover. 

The apparatus used in most of the investigations consisted 
essentially of a condensing worm 3-inch in diameter and 13 feet 
in length, through which the air gas was passed while the worm 
was immersed in a freezing mixture. But there seemed a doubt 
whether liquid condensed in this worm might not be carried for- 
ward in the air gas as spray and reconverted to vapour on leaving 
the worm. Some modifications of the arrangement were, there- 
fore, also used. Investigations were made to elucidate the fol- 
lowing points: (1) The length of worm required to reduce the gas 
to the external temperature of the worm when the rate of flow of 
the gas is 32 inches a second. (2) The length of worm required 
in the same conditions to ensure complete separation of the par- 
ticles of condensed hydrocarbon in the liquid state. (3) The 
effect of such deposition on the calorific power of the gas, or on 
the light obtainable from it. 

A preliminary experiment bearing on the first point was made 
with coal gas passing through a 3-inch pipe exposed in the open 
in the winter 1908-09. The pipe was nearly 20 feet in length, and 
provided with thermometers for taking the temperature of the 
stream of gas at intervals of about zo inches. Observations of 
the fall of temperature of the gas were made at rates of flow of 
9°4, 16°5, 24, and 31 inches per second with the outside tempera- 
ture at 103° to 12° Fahr., 24° to 27° Fahr., and 36° to 39° Fahr. 
The gas entered the pipe at about 53° Fahr. when the outside 
temperature was 103° to 12° Fahr.; and even at the rate of 31 
inches per second, the gas was cooled to within 1°5° of the outside 
temperature by the time it had traversed ro feet of the pipe. The 
gas entered at 61° Fahr. when outside it was 24° to 27° Fahr. ; 
and at the rate of 31 inches per second was cooled to within 1° of 
the outside temperature halfway along the pipe. The gas entered 
at 59° Fahr. when it was 36° to 39° Fahr. outside, and similarly 
cooling was practically completed at one-half of the whole length 
of the pipe. Broadly, these experiments showed that passage 
through 10 feet length of pipe sufficed to cool the gas to the out- 
side temperature. 

Experiments were next made with coal gas in an artificially 
cooled set of pipes, consisting of a total length of 20 feet of }-inch 
gas-barrel. Thermometers were inserted at intervals in the stream 
of gas; and the calorific power of the issuing gas and the light 
which it afforded in an incandescent burner were determined. 
The pipe was cooled by a mixture of ice and salt. It was found 
that at a rate of flow of 31 inches per second, the gas was cooled 
completely by the time it had traversed 8 feet of the pipe. The 
incandescent burner used in the photometric test was of a type 
in general use, without air or gas-nipple regulation, and giving an 
average light of 75 English candles at a gas consumption of 
4'1 cubic feet per hour under a pressure of 16-1oths. In all, 
68 determinations of calorific power were made on the gas cooled 
to various temperatures lying between 49'4° and —6°7° Fahr. At 
the first-named temperature, the net calorific power of the gas 
was equivalent to 512 B.Th.U. per cubic foot at 60° Fahr., 
30 inches and saturated; at 32°5° Fahr., to 510 B.Th.U.; at 
7°0° Fahr., to 512°5 B.Th.U.; at 3°6° Fahr., to 502 B.Th.U.; at 
— 2'2° Fahr., to 496 B.Th.U., and at — 6°7° Fahr., to 491 B.Th.U. 
The light in the incandescent burner, at the same corrected rate 
of consumption was 74'5 candles at 44°6° Fahr., 74°8 candles at 
16°3° Fahr., 74 candles at 6:4°Fahr., 67°5 candles at 2°8° Fahr., 
and 46°1 candles at - 9'2° Fahr. [A great number of intermediate 
readings are given in the original.| It is evident from the results 
that neither the calorific power nor the light afforded is affected 
until the gas has been cooled below about 7° Fahr. When cooled 
below this temperature, the gas shows a reduction in calorific 
power and in the light afforded—evidently owing to the separation 
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of benzene, naphthalene, and other bodies which are retained as 
vapours in the gas at higher temperatures. 


TABLE I.—Propertics of the Different Petrols Used in the Trials. 





LS Ste eae Came Mee 2 3 4 5 6 
Specific gravity at 59° Fahr. . .| 0°644, 0°674 0°646 0 657 0°679 0°697 
Vapour pressure at 32° Fahr.,m.m.| — 135 229 199, 163 156 
” «=o SO” on bi _ 204. «3412 30 242, 220 
ae ie eB Se “i _ 312; 500! 444, 344 311 
Fractionation— 
Distillate below 104° F., per 
cent.by volume .. . 47°50| — 29 © 20°50) 3°00, 2°50 
Distillate 104° to 122° F., per 
cent. by volume 22°63) '7°O| 29 4) 31°63| 18°88 13°50 
| 


Distillate 122° to 140° F., per | 








cent. by volume . . . | I1*00) 38°0| 180) 20°25] 26 25 13°50 
Distillate 140° to 158° F., per 
cent. by volume. 12°25 28°3} 12°) 19 25) 18°12, 12°13 


Volumes of petrol per million | | 
- volumesofairgas . . . .| 372°6| 37¢°7) 336 5 336°5| 336°5 336°5 
Ounces (avoir.) of petrol per 1000 

cubic feet of air gas . 240 O| 255°9| 217°4 221°1| 228°5 234°5 





Passing on to air gas, Herr Aschof says that the gas used in his 
investigations was prepared in a small “ Aerogen” plant, in which 
the petroleum spirit employed is measured out into the carburettor 
in proportion to the number of revolutions of the gas-meter through 
which the air gas made passes. Most of the makers of air-gas 
plant recommend that the spirit used should have a specific gravity 
of 0°645 to 0680; and when used in the ratio of about 110 grains 
of spirit per cubic foot of air, this spirit should give no condensation 
product when the air gas is cooled to 14° Fahr. The delivery of the 
spirit measuring device of the plant and the record of the meter 
were carefully checked before ever the experiments were started. 
Trials were made with six different grades of petroleum spirit 
or petrol, of which the specific gravities, and more significant 
properties, as well as the proportions by volume and weight in 
which they occurred in the air gas made, are shown in Table I. 
The air gas was cooled in the manner already described with 
reference to coal gas, and the lowest temperature was reached as 
soon as it had passed through about 8 feet of the cooled pipe. 
The greater part of the condensate was deposited from the gas 
in the first turn of the pipe—i.c., in a length of about 40 inches— 
smaller quantities only were deposited in the next two turns; and 
a few drops only in the subsequent portion. It may, therefore, be 
inferred that with 3-inch pipe with sharp bends any condensation 
which will take place from air gas will occur completely in the 
first 10 feet of the pipe. Excluding trials Nos. 1 and 2, in which 
there were some exceptional experimental conditions, the effect 
produced on its calorific power by cooling the air gas to low tem- 
peratures is shown in Table II. 


TaBLe I1.—Corrected Net Calorific Power (B.Th.U. per Cubic Foot 
of Air Gas after Cooling to the Temperatures Stated. 

















No. of Trial. 

3 4 | 5 6 
2 4 | 2 > 
Temp. a Temp. ~ Temp. a Temp. a 
Deg. Fahr. & Deg. Fahr. 2 Deg. Fahr. ce Deg. Fabr. x 
ea) a a a) 
Above 12 | 231 |Above12| 190 | Above 50 | 246 [Above 58| 178 
63] 227 5| 179 41 | 234 | . 50 | 172 
2 210 —2 160 31 | 221 43 162 
—34| 197 —5 | 159 184, 196 28 | 139 
—7 155 134, 182 22 130 
54) 171 17 | 122 
oO} 135 114] 112 
—7 | 135 8 106 
| 34| 98 
| 4} 97 




















It will be seen that the decrease in calorific power which result. 
from exposure of the air gas to low temperatures depends on the 
composition of the petrol used. If the petrol contains practically 
nothing which does not distil over below 160° Fahr. (as in trials 
Nos. 3 and 4), an air gas is obtainable which has a constant com- 
position and consequently a constant calorific power, even when 
exposed to the lowest temperatures obtaining (in Germany), say, 
5° to 15° Fahr. But constituents of petrol which distil above 160° 
Fahr. are deposited from the air gas at comparatively high tem- 
peratures. Therefore the petroleum spirit or petrol which is best 
adapted for the preparation of air gas is that which is free from 
fractions distilling above 160° Fahr. 

Measurements were made of the light afforded by the air gas, 
after cooling to determined low temperatures, in an incandescent 
burner of which the air-supply was regulated to give the maxi- 
mum intensity of light. These measurements were made only in 
connection with trials Nos. 1, 2, and 3. They showed broadly 
that the light afforded varied with the change in calorific power 
of the air gas. In trial No. 3, for instance, the light obtained, 


when the air gas had not been cooled below 12° Fahr., was 73 
candles, but after cooling to 2° Fahr., it fell to 544 candles. 





Hence, in practice, a calorific test of air gas affords an adequate 
criterion of its value for lighting purposes. ; 

The petroleum spirits or petrols used for preparing air gas con- 
sist chiefly of hydrocarbons of the paraffin series, and to a small 
extent only of olefines and naphthenes. Herr Aschof has calcu- 
lated from the vapour pressures the quantities of hydrocarbon 
vapour which air can retain at different temperatures for three 
hydrocarbons—viz., normal pentane, specific gravity at 32° Fahr. 
= *645, boils at 97°3° Fahr.; normal hexane, specific gravity 
‘677, boils at 156°2° Fahr.; and benzene, specific gravity ‘899, 
boils at 176°4° Fahr. Pentane air gas can retain at 32° Fahr., 
784 oz. (avoir.) of pentane per rooo cubic feet; at 14° Fahr., 
486 oz., and at — 4° Fahr., 288 oz. The corresponding figures 
for hexane air gas are: 32° Fahr., 228° oz.; 14° Fahr., 132 02z. ; 
and — 4° Fahr., 74 0z.; for benzene air gas: 32° Fahr., 116 0z.; 
14° Fahr., 60 oz.; and — 4° Fahr., 28 oz. These figures indi- 
cate that the quantities of hexane and benzene retained by air at 
low temperatures are so small that these hydrocarbons are un- 
suitable for preparing air gas. The vapour pressure of mixtures 
of hydrocarbons cannot be calculated in any simple manner, but 
must be directly determined. Even with petrol having a specific 
gravity of ‘64 to ‘65, condensation may occur from air gas con- 
taining the customary proportion of petrol vapour. 

The cooling to which air gas may be subjected—for instance in 
the connections to public lamps—will be liable to cause condensa- 
tion of hydrocarbon, with consequent decrease of calorific power 
and of the light obtainable from the gas. This decrease will be 
much greater with air gas than with coal gas in the same condi- 
tions, but will depend on the grade of petrolused. The fitness of 
any petrol for air-gas manufacture can only be ascertained posi- 
tively by cooling gas made with it and determining the calorific 
power of the gas_ But fractionation and determination of the 
vapour pressure at different temperatures generally suffice to show 
whether a petrol is suitable. The specific gravity of the petrol is 
not a sufficient guide. Apparatus is available for making air gas 
with a definite proportion of petrol vapour; but the air-gas industry 
suffers through the variable composition of commercial petrol. 








German Illuminating Engineering Society. 


The general meeting of this Society will be held next week in 
the International Building Exhibition at Leipzig. The proceed- 
ings include the following communications: “ Units of Light,” by 
Herr Brodhun; “ The Dependence of the Temperature of the Arc 
Lamp on Pressure,” and “ The Boiling Point of Carbon,” by Herr 
Lummer; and “ Photometric Dimming Devices,” by Professor 
Martens. A report will be presented on the progress of pro- 
ceedings with reference to the establishment of an International 
Illuminating Committee. The meeting will conclude with the 
presentation of the report for the year; and afterwards there will 
be a social gathering of those attending the conference. 


— 


Chemical Knowledge and Engineering Practice. 


On May 7 there appeared in the Engineering Supplement of 
“The Times” an article dealing with “* Engineering and Chemical 
Research.” This brought a letter from Mr. H. James Yates, the 
Chairman and Managing-Director of Messrs. John Wright and 
Co., in the course of which he said: “ The particular engineering 





_industry with which I am concerned, that of gas-consuming ap- 


paratus, is not directly mentioned in the article ; but the arguments 
used apply to it in the fullest degree. For a number of years 
past, realizing the necessity for the application of chemical and 
physical research work to this branch of engineering, I have lost 
no opportunity of publicly advocating the adoption of such a 
policy ; and, from my own experience, I can testify to the very 
great advantage we have reaped from the work carried on in our 
laboratories. This leads me to a point in your article which seems 
to me of special importance—viz., the combining of chemical 
knowledge with engineering practice. My experience is that once 
a chemist has been sufficiently long in contact with engineering 
problems in the works, he has more than doubled his original 
value as a chemist pure and simple. So much is this the case 
that I believe the occupation of ‘chemical engineer’ is beginning 
to acquire a distinct place of itsown as a career for men with the 
needful combination of qualifications. This being so, I should 
like to see it urged upon the attention of those controlling technical 
colleges and universities that there should be available an exten- 
sion of the normal chemical course—to be devoted to the acquir- 
ing of a good working acquaintance with the principles of engi- 
neering. Given such a preliminary combined training, a man of 
reasonable aptitude will soon adapt himself to any variety of 
manufacture in which he may find his career, and be the more 
quickly and surely an effective force in his sphere of work.” 


— 





The Wales and Monmouthshire District Institution of Gas Engi- 
neers and Managers, who, as already announced, will hold their 
meeting on Wednesday of next week, will transact the business at 
the gas-works, Barry Dock, and after luncheon the works will 
be inspected. The agenda includes consideration of amendments 
to the rules, the address of the President (Mr. T. E. Franklin, of 
Barry), and a paper, entitled ‘‘ Some Notes on Carbonization,” by 
Mr. E, A. Franks, of Ferndale. 
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LIQUEFIED PRODUCTS FROM NATURAL GAS. 





By Irvine C. ALLEN and GrEorGE A. BURRELL. 
TueE United States Bureau of Mines at Washington has been carrying out some investigations on fuel, 
with the object of increasing efficiency in the production and use of the mineral fuels of the country. One 
of the investigations was to determine the economic value of the petroleums and natural gases, with special 
reference to the supplies in the public lands, and to ascertain how these resources could be utilized in the 
industries with the least waste and greatest efficiency. The subject of the properties and uses of the 
liquefied products from natural gas was investigated by the authors, and the results embodied in a 


Technical Paper (No. 10) presented to the Department of the Interior of the Bureau. 


From this paper 


the following extracts have been made.* 


INTRODUCTION. 


Natural gas may be divided into two great classes: (1) A so- 
called “dry ” gas, known and used for many years as the natural 
gas of commerce; and (2) a gas containing easily liquefiable 
vapours, known in the immediate vicinity of the oil-fields as 
“wet” gas. The latter class forms the basis for the so-called 
“natural gasoline” industry. 

By fractionating natural gas, either during or after liquefaction, 
four products can be commercially obtained. Roughly, these 
may be described as follows: (1) The gaseous product, the com- 
mon natural gas of commerce; (2) the semi-liquid product, known 
as the new “wild” product, which should be used only as a 
liquefied gas, and should be held in high-pressure steel containers 
only ; (3) the light liquid product, or light gasoline, used for blend- 
ing with heavy naphthas; and (4) the heavy liquid product, or 
ordinary high-grade gasoline. 

The first product is discussed in a subsequent section, as are 
also the third and fourth products. The possibility of handling 
the second product in the way that Pintsch and Blau gases are 
handled—enabling small towns, hotels, and country estates to 
have the advantages of gas illumination—manifestly opens a new 
field of comparatively great importance in the natural gas indus- 
try, and should add materially to the investments made in the 
so-called “ natural gasoline ” industry. 

_ The authors point out that liquefaction of gases by pressure 
is not a new industry, but has only recently had its application to 
natural gas. Before discussing the second, or semi-liquid pro- 
duct already mentioned, brief reference is made to the industry of 
manufacturing liquefied or compressed gas—-the processes of Blau, 
Coleman, Gray, Hastings-Brink, Pintsch, Schneider, the Swiss 
Liquid Gas Company, Williams, Wolf, and Wolski (Linde) being 
cited. The authors then refer as follows to the 

EarLty ATTEMPTS To LiguEFy NATURAL Gas. 


The liquefaction of natural-gas products was early recognized 
as of possible commercial importance. Pasenmeyer and others 
procured gasoline in commercial quantities near Titusville (Pa.) 
in 1904, by collecting the condensation in the gas-main. The 
yield of gasoline so obtained was further increased in 1905 by 
chilling the pipes with cold water ; and from 1905 to 1909 the yield 
was still further increased by the establishment of small low- 
pressure single-stage compressing plants. In the past few years 
the industry has made remarkable strides. 

Up to the last two years, the general practice in the manufac- 
ture of liquid natural gas was to make the product by compression 
of the gas in single-stage compressors operated at a pressure of 
150 to 300 lbs. per square inch. The one product thus obtained, 
so-called “ natural gasoline,” was run into a tank and “ weathered.” 
The weathering consisted in allowing the lighter portions to volati- 
lize spontaneously and escape into the open air until such time as 
the boiling away of the liquid had practically ceased. Thus the 
process involved a loss of 25 to 50 per cent., or even more. This 
loss was absolute waste, not only of power and cost of operating 
the engines and compressors, but of the product itself. 


LATER IMPROVEMENTS. 


The next step in the industry was to pass the waste gases (of 
which only the small quantity used for power had been utilized) 
from the single-stage compressor through a higher-stage one; 
thereby getting a second and more volatile product—a “ wilder ” 
liquid—which was run back into the first tank and mixed with the 
first or heavier condensate. This mixture was then again weath- 
ered to a safe degree, whereby it lost the greater part of the more 
volatile product that had been condensed in the second stage. 

Recently the process has been improved another step, in that 
the first-stage compressor product is run into one tank and 
handled as ordinary gasoline; the second-stage compressor pro- 
duct is run into a second tank and handled as a lighter gasoline, 
with which the heavy refinery naphthas can be enriched or en- 
livened. Blending in the proportions of 1 part of the product to 
4 Or 5 parts of the refinery naphthas makes these heavy naphthas 
more volatile and of greater value as food for automobiles; it also 
greatly increases their general usefulness. The proportions to be 
a “ blending, however, must be determined more definitely 

est. 
PracticaL DEDUCTIONS. 


The natural gas of America frequently contains light products 
that do not condense in the second-stage compressor, and for 


*The paper was shortly noticed about the time that it was first issued 
[see Vol. CXVIII., p. 371]; but the fuller extracts now given will, with 


the tables accompanying them, usefully supplement what has alread 
appeared.—ED. ].G.L. iis . 














which it is practicable and necessary to instal three, four, and even 
higher stage compressors. These light products—true gases at 
ordinary temperatures and pressures—can be compressed and 
liquefied; but the liquid gases so obtained must be handled as 
gas and not as oils. The mistake heretofore made in the “ natural 
gas gasoline” industry, as some have recognized, has been the 
attempt to handle the light gaseous products as oils and not as 
gases. Until the manufacturers of this lightest third or fourth 
stage compressor product recognize its gaseous nature, the abso- 
lute necessity for ensuring the safety of the public involves certain 
restrictions in its transportation ; and not until it is realized that 
this extremely volatile liquid should be handled only in strong 
steel containers capable of withstanding high pressures, will it be 
transported with safety. 


CONSTITUENTS OF CRUDE NATURAL GAS. 


The natural gases of the Appalachian oil-fields are not the 
complex mixtures generally reported, but are composed of the 
paraffin hydrocarbons with carbon dioxide and nitrogen as im- 
purities. The gases that issue under considerable pressure or 
that are produced in quantities sufficient to justify piping for 
distant consumption consist principally of methane and ethane, 
the methane predominating. Small quantities of the higher 
paraffin hydrocarbons are also believed to be present. Olefin 
hydrocarbons and carbon monoxide have not been detected in 
the samples thus far examined by the Bureau of Mines; and oxy- 
gen appears to be present only when the sample has been taken 
in a faulty manner and air has been admitted. 

Some natural gases in the United States contain methane only ; 
and such gases are not adapted to the production of gasoline or 
liquid gas. Gases that contain no paraffin hydrocarbons higher 
than ethane require a pressure of 600 to 700 Ibs. to the square 
inch at 35° C. for the liquefaction of the ethane. At lower tem- 
peratures less pressure would be required. Since these high 
pressures are not used in the commercial plants producing gaso- 
line from natural gas, ethane is not being liquefied in such plants ; 
but a partial solution of the ethane in those paraffins that are 
liquefied undoubtedly takes place. Propane and butane are on 
the dividing-line between gases and liquids, and must be handled 
as heavy gases or as very volatile liquids, and if held must be 
imprisoned in strong containers only. Pentane, hexane, and 
heptane are liquids under ordinary conditions, and comprise 
ordinary gasoline. 


LIguEFYING CRUDE NATURAL GaAs. 


Experiments in the production of liquid gas were made at an 
experimental test plant installed by the authors at the compress- 
ing plant of the Penn Gasoline Company at Follansbee (W.Va.). 
The test plant consisted of a small gas-engine, a small compressor, 
cooling coils of ordinary 1-inch iron pipe immersed in a shallow 
tank for holding the cooling liquid, and a storage-tank made of 
heavy 6-inch steel tubing. Pressures up to 600 lbs. were obtained, 
and with the use of ice and liquefied gas prepared in the adjoining 
compressing plant, the product was cooled to 2° C. as it entered 
the storage-tank. The crude gas as it came from the wells was 
subjected to different pressures and temperatures, and the 
amount of liquid produced was measured. From lack of an 
experimental meter of sufficient capacity, no measurements were 
made to ascertain the quantity of crude gas liquefied. As all the 
gas was liquefied excepting a small leakage, it was assumed that 
the subsequent volatilization of the compressed product in the 
laboratory gave this value. Samples of the liquid material were 
collected in stout steel cylinders, weighed, and passed through a 
small experimental meter to determine the gas yield per gramme 
of liquid. 

The following table gives the results of these experiments, in 
which practically complete liquefaction was obtained :— 


. Temperature ot Volume ot 
Pressure Exerted Cooling Coil at Gas per Gramme 
in Liquefaction Entrance to of 
——— ad Storage Tank. Liquid. 
Square Inch). Deg. C, Cub. Cent. 
415 ee 2'0 600°9 
430 ee 4°0 i 
506 + 9°! pe 
600 as 77°5 478" 


A pressure of 415 lbs. at 2°-C., of 430 lbs. at 4° C., of 506 lbs. at 
g't C., or of 600 lbs. at 77°5 C., liquefies practically the total 
volume of the gas being compressed. Assuming the liquid to be a 
mixture in which propane and ethane predominate, as indicated 
below, 1 gramme of liquid will yield 500 to 600 c.c. of gas at 0° C. 
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and 760 mm, pressure—that is, 1 gallon of liquid will yield ap- 
proximately 50 cubic feet of gas. 


PROPERTIES OF CRUDE NATURAL GAS AND OF THE VOLATILIZED 
Liguip Propucts. 
The accompanying table shows the composition of crude natural 
gas and of the volatilized liquid products of compression. 


| 


Analysis No. 1 is of the natural gas of Pennsylvania and West 
Virginia, which is used at Pittsburgh for heating and lighting pur- 
poses. This gas is not adapted to the production of gasoline ; but 
the analysis is inserted here for comparison with the Follansbee 
gas, which was used in the production of gasoline at the plant 
before mentioned. No. 2 shows the composition of the crude 


natural gas from the wells at Follansbee before being subjected to 


TasLe A.—Properties of Crude Natural Gas and of the Volatilized Liquid Products of Compression (G. A. BuRRELL, Analyst). 


























: : 
te Specific Gravite by Heating Valuein Composition (per Cent.). 
ok a Kind of Gas. Bffusion Method | ge: C. — 
eas tetioed 760mm Pressure). | Methane. Ethane. | Propane. Butane. | Nitrogen, 
I Natural gas (Pennsylvania and West Virginia) 0°64 1189 83'0 16°4 we 0'6 
2 Natural gas (Follansbee, W. Va.) . . 1°39 2468 = 21°8 77°7 0'5 
3 Residual gas after 50-lbs. compression pro- 
duct has been removed. . .... 1°35 2364 oe 34°9 64°6 os 0'5 
4 Do., after 250-lbs. compression product has | | 

ree ee ee I°I5 2008 os 79°4 20°0 we 0'6 

5 ) | I‘OI 1808 3'8 95°0 ee oe "2 
6 | Gas from liquefied gas (400 lbs. pressure, at ws 2066 oe 72°5 27°0 ; | 0'°5 
7 [rs + = se ee | 1°28 2214 o 52°1 46°9 oe Io 
8 we 2621 ie I'l 98°o As } o'9 
9 ) 1°02 1816 4°7 94°9 oe os 0'4 
10 | 1925 as 89°3 9°9 a o'8 
II on | 2108 os 67'0 32°5 ee 0'5 
12 ee ates eg ee ee ee | 2161 = 59°4 39°8 és 0'8 
13 | ( 2708 ee oe 89°2 9°9 0'9 
14 | 3221 | ° 24°0 75°00 1'0 





compression at the commercial plant there. 
tion of the gas left after the initial compression of 50 lbs. to the 
square inch. No. 4, the composition of the gas left after the final 
compression of 250 lbs. to the square inch. This residual gas is 
turned into the mains for consumption in the ordinary manner. 
Its high quality is evident ; it having almost twice the heating value 
of the natural gas used in Pittsburgh. 

The next four analyses (Nos. 5 to 8) show the composition of 
the liquid gas as obtained from the experimental plant erected by 
the authors at Follansbee. A cylinder of the liquid gas was taken 
to the Bureau laboratories, and connected with a small experi- 
mental gas-meter. The yield of gas was measured, and four 
samples were taken at regular intervals. This test was not 
finished, owing to an accident to the meter. 
(Nos. 9 to 14) cover the analysis of the gas from the first portion 
released to the last that came from the cylinder. The gas was 
taken from the top of the cylinder, and the first or more volatile 
portion approximated ethane in composition; the gases next 
volatilized contained less ethane and more propane ; and, finally, 
in the last portion butane predominated. 

These analyses are approximate, and do not give a definite 
division of the paraffins. No method is known of separating in- 
dividual paraffins in a mixture of several, unless means be em- 
ployed whereby the total gas is liquefied, and the different 
paraffins separated by fractional distillation. In gas analysis no 
absorbent is known that will quantitatively separate one of the 
paraffins from a mixture of several, and not act upon the others ; 
consequently, paraffins are determined as a whole by combustion, 
and their percentage found by calculation made from the con- 
traction in volume and the carbon dioxide produced by the burn- 
ing. By this method the two predominating paraffins are shown ; 


No. 3, the composi- | 


but a small quantity of the others which may exist is not made 
apparent. For instance, the crude gas which the authors com- 
pressed (No. 2) is shown to consist of ethane and propane only. 
That methane and butane are also contained therein is evidenced 
by analysis No. 5 in the series of four, and analyses Nos. 9 and 
10 in the series of six. Undoubtedly pentane and hexane were 
also present. Methane was found in the first portions of gas 


| from each cylinder, but was not present as a liquid in the 


The next six analyses | 


cylinders, because pressures sufficient to liquefy it were not ob- 
tained in the experiments. It was simply dissolved to a certain 
extent in the other paraffins. The total paraffin hydrocarbons, as 
shown by the analyses, are correct ; but, as already stated, only 
the predominating ones are disclosed by combustion analysis. 
With the exception given in the first analysis, the heating values 


| were calculated irom the chemical analyses, and are gross heating 


values. The heating value of sample No. 1, as determined in a 
Junkers calorimeter, checked the calculated heating value within 
some 10 B.Th.U. A burner could not, however, be found that 


| would develop the maximum heating value as calculated from the 


analysis [see Butterfield’s ‘‘ Chemistry of Gas Manufacture,” 1907, 
Vol. I., p. 233| ; and all the determined heating values of the re- 
maining samples in the table were about 300 B.Th.U. lower than 
the calculated values. 

For comparison with the analyses described above, the pro- 
perties of the paraffins ordinarily present in natural gas are given 
in Table B. 


EFFICIENCY OF LIQUEFIED PropucTs FoR DEFINITE UsEs. 
Illuminating —When lighted in burners, the liquefied product 


| gives a flame very like that of the ordinary natural gas of com- 


merce, but slightly yellower or smokier, and does not burn so 


TaBLE B.—Properties of the Paraffins Ordinarily Present in Natural Gas. 















































| ; 
| 3 1 
: speci Heating Value pis | Calculated Theoretica 
Specific Illuminatin Volume of | Volume of 
Boiling- Rreiie Sawty Gravity at | Weight of in ap a Value , Liguefacti Other | Gas (at | Air Neces- 
Name and Formula.| Point Te é oes 760 mm. and 1 Litre M owl oe (British Pant — Liquefaction | 60° F, and sary to Burn 
(°C.). (a) ie = 1). (0) oC. (Grammes). “4 r pelo Candle oint (° C.). Points (°C.). | 30 in. Pres- |1 Cubic Foot 
Pure (Air = 1). (c) ah aia Power). | sure) from | of Gas, in 
(4) |x Gallon.«f)\Cub. Ft. (/) 
Methane (CHy) —160 |o'415at—160°C.| 0°5529 0°7150 1065 5'0 (g) —95'°5 a5. | ee 9°57 
| at 735 Ibs. (A) at 835 lbs. (i) | 
| —81'8 —I131 fa ee 
at 807 Ibs. (k) | at 98°4 Ibs. (i) | | 
—12 
at 2700 Ibs. (2) | 
Ethane (C2H,) . —93 “ 1°0366 1° 3404 1861 35°0 (m) +35 Ord. temp., | = ee 
at 664 lbs. (m) 690 lbs. (0) | | 
+34 —4 : 53 16°75 
at 738 lbs. (f) | at 676 Ibs. (i) 
Propane (CsHs) .|—45 (€) . 1°5204 1'9659 | 2654 53°9 (m) +97 . | 45 a3 92 
at 647 lbs. () | 
Butane (C,4Hjo) iy es 2°004 2°5914 3417 oe 37 31°10 
Pentane (C,Hj.) 36°4 | 0°627 at 14°C. se os 42,0 : 31 38°28 
Hexane (C,H,,) 68'9 | 0'658,, 20° C. 5012 : 27 : 
Heptane (C;Hjs) @| 98°4 0°683 ,, 20° C. pus . } ar | ee ° 
' 
NoTEs. 
“) e. “og Holleman, ‘‘ Organic Chemistry,”’ edited by A. J. Walker, rgro, p. 41. | (i) F. Bernstein, ‘Handbuch der Organischen Chemie,” 3rd edition, Vol. I., 
(6) Ibid. p. IOI. 
(c) —— om age — of Gas Analysis,’’ English translation by L. M. (k) Landolt and Bornstein, ‘‘ Physikalisch-chemische Tabellen,” 1905, Pp. 185, b) 
is, 1910, Pp. 482. ‘ ’ ¥ we Olszewski. 
(4) — by J eee “ Physikalisch-chemische Tabellen,'"’ 3rd edition, () F.C. Phillips, ‘‘ West Virginia Geological Survey, Oil, and Gas Levels,” 1904, 
(e) Other authorities give - 17° | Vol. I., A, p. 515 : 


7? C. 
(f) Charles Hunt, ‘* Gas Lighting,"’ Vol. III. of *‘ Chemical Technology,” by C. E. 
Groves and W. Thorpe, 1904, p. 202. 
(g) L. T. Wright, ‘*Journ. Chem Soc.,"’ 1885, Vol. XLVIL., p. 200. 
(4) Landolt and Bornstein, ‘‘ Physikalisch-chemische Tabellen,"’ 


"1905, p. 185, by 
Dewar, 


(m) P, F. Frankland, *‘ Journ, Chem. Soc.,’’ 1885, Vol. XLVII., p. 235. 

(n) Landolt and Bornstein, ‘‘ Physikalisch-chemische Tabeilen,’ 1905, p. 182, by 
Dewar, 

{o) Ibid., p. 182, by Olszewski. 

(p) Ibtd., p. 185, by Olszewski. 
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readily in burners with lava tips. 
is short, but very hot ; and it burns better in the short inverted 


economy in its use for illuminating purposes will be obtained with 
inverted burners provided with mantles; burners of this type being 
specially adapted for gases of high heating value. 

Heating —The Méker burner, or a similar burner with a small 


gas orifice and a large air supply, is well adapted for complete | 


combustion of the gas, asis also the Matchlet blast burner. With 

oxygen in the oxy-gas burner, the liquefied product makes a hot, 

steady flame, and can be used for a number of purposes, such as 

pena 2 and for operations in which intense local heating is 
esired.' 


Because of its high carbon content, the perfect combustion of | 
the gas requires considerably more oxygen than the ordinary gas- | 


burners are capable of admitting. A cubic foot of ordinary 
natural gas requires 10 or 11 cubic feet of air for its complete 
combustion; but propane and butane, the two richest constituents 
. the liquid gas, require respectively about 25 and 32 cubic feet 
of air. 

This product of natural gas is equal in quality to any of the 
similar manufactured gases. It is very clean and pure, and can 
be handled in the same way as they are. The containers can be 
easily transported, and the turning of their valves makes a supply 
of gas available. The liquid gas should be used from the bottom 
of a container, in order that the burners may be supplied with a 
homogeneous mixture. The gas should not be taken from the 


top, because with such an arrangement constant adjustment of | 


the air supply is necessary. 

Power.—In order to determine the feasibility of using for power 
purposes the gas under discussion, a short test was made with a 
gas-engine. A 10 H.P. two-cycle gas-engine provided with a 
Prony brake for absorbing the load, and equipped with the usual 
electric ignition, was used. The high-pressure cylinder contain- 
ing the liquid gas was connected through a reducing-valve to a 
small cylindrical receiver, of 3 cubic feet capacity, in which a 
pressure of about 3 inches of mercury was maintained. From 


this receiver a pipe connection led directly to the engine. No | 
attempt was made to determine accurately the fuel consumption | 


per horse-power-hour, nor to find the compression best adapted 


for the fuel—the test being made simply to determinethe behaviour | ine— 
| way, and need not be discussed in this paper. 


of the gas in a commercial type of engine. 


- 
Its flame in a bunsen burner | 


The test was of thirty minutes’ duration. Full load was easily 


| maintained, and there was no difficulty whatever in keeping the 
Welsbach mantle than in the longer upright mantle. The highest | 


engine up to speed. Throughout the test the engine ran easily, 
giving no indication of overload ; there were no back-fires or pre- 
ignitions. The indications were that the gas would make a satis- 
factory gas-engine fuel. The brake-horse-power (10°69) during 
the run was calculated from the following data :— 


Average revolutions per minute . 277°7 
Length of brake arm . 5°25 feet. 
Weight of brake arm 36°50 lbs. 
Total weight on scales . 75°00 ,, 
Effective weight on scales. 38°50 ,, 


A cylinder of the liquefied gas was also used for driving a 
30 H.P. automobile. A most satisfactory run was made for a 
number of miles, though no attempt was made to determine the 
efficiency developed ; the only result desired being to demonstrate 
that the compressed product could be used for automobile pro- 
pulsion. It was noted that the gas escaping from the container 
through the regulating-valve supplying the engine became chilled, 
and that considerable frost collected over the surface of the valve. 
This effect would, in general practice, soon freeze the liquid in the 
valve and clog the pipe entirely. By installing this valve near 
the engine exhaust, the freezing may be prevented. 


HANDLING OF PRopucTs OF NATURAL GAS OTHER THAN 
LIQUEFIED GAs. 


High-Grade Gasoline —The third previously mentioned product 
of crude natural gas—viz., light high-grade gasoline—is a material 
that, by co-operation with the refiners of petroleum, can be 
utilized for blendiny with the heavy naphthas, thereby improving 
the latter, and making them more suitable for the propulsion of 
high-speed automobiles. This use will materially improve the 
market for the heavy naphthas, and also widen the field of useful- 
ness for the new compression product. The proportions in which 
the blending should be made so as to ensure some degree of per- 
manency have not yet been established. 

Ordinary Gasoline —The fourth product from compressing crude 
natural gas—viz., ordinary gasoline—may be handled in the usual 








DETERMINATION OF SULPHUR IN ILLUMINATING GAS. 





By R. S. M‘BripE and E. R. WEAvER, of Washington. 


PUBLISHED by permission of the Director of the United States Bureau of Standards, Washington, the 
“Gas Age” (New York) for the rst inst. gives lengthy extracts from a report on tests made at the Bureau 


preparatory to the recommendation of a method for the efficient inspection of gas. 


It is intimated that a 


more complete report on this same investigation is soon to appear in one of the “ Technological Papers” 
of the Bureau. 


The reporters say: The methods for the determination of sul- 
phur in gaseous fuels can be classified in four groups, the general 
principles of which are as follows: (1) The gas is burned, and the 
sulphur oxides in the products of combustion are condensed or 
absorbed, oxidized to sulphate, and determined as such. (2) The 
sulphur compounds are oxidized by liquid reagents giving the 
sulphate, which can be determined directly. (3) The sulphur 
compounds are oxidized by burning the gas; but the sulphur is 
absorbed and determined as sulphur dioxide. (4) The sulphur 
compounds are reduced to give hydrogen sulphide, which is then 
absorbed and determined. 

The methods of group one have been mostly used in American 
practice, and are generally considered the most accurate and con- 
venient, either for works control or official testing. Tests have 
been made on five forms of apparatus of this group, and one or 
more forms of each of the other classes. But the principal in- 
vestigation was limited to the three forms, all of group one, which 
appeared to be most satisfactory for general use. 

The methods of groups two and four are probably least used. 
They are also perhaps subject to the greatest inaccuracies, since 
in either the wet oxidation or the reduction to hydrogen sulphide, 
it seems certain that not all of the sulphur in various kinds of gas 
1s completely oxidized or reduced, so that the results of analysis 
are too low. The few tests made on these methods gave very un- 
satisfactory results. In the case of the method of reducing to 
hydrogen sulphide, the deposition of large amounts of carbon on 
the catalyzer was a constant source of difficulty. 

_The methods of group three, particularly the method of Somer- 
ville [see “ JourNnaL,” Vol. CXII., p. 28] have been used to some 
extent ; and it appears probable that a modification of the Somer- 
ville method could be employed, if desired, for rapid and approxi- 
mate determination in gas-works’ control. A simple apparatus 


for this method has been devised ; but for general use other pro- 
cedures are better suited. 

The appliances for methods of group one, in which the pro- 
ducts of combustion are drawn through liquids for the absorption 
of the sulphur, give excellent condensation; and since the air 
centering them can be freed from sulphur, they are best adapted 
to very accurate work or that of purely scientific character. For | 





commercial or gas-inspection laboratories they are less convenient; 
and for the latter use are not recommended. The three forms 
most carefully tested by us and those probably best adapted for 
works or official gas testing are: The Gas Referees, the Hinman- 
Jenkins, and the Elliott (new form). Only these three will be 
considered in this paper; the other forms of apparatus tested by 
us are all of them fully described in the ‘“‘ Technological Paper ” 
referred to above. 


THE REFEREES APPARATUS. 

Since the Referees apparatus is commonly known and used, a 
full description is not necessary here. Briefly, the method of its 
use is as follows: The gas is burned under a trumpet-tube from a 
small bunsen burner, which is surrounded by ammonium car- 
bonate crystals; the products of combustion with vaporized 
ammonium carbonate passing up into a condensing cylinder where 
the sulphur oxides are absorbed in the water condensed from the 
products of combustion, and are oxidized in the presence of 
the ammonia to ammonium sulphate. The sulphate is collected 
and its amount determined subsequently. 

Two makes of this apparatus (differing only in the size of the 
condenser) were employed in our tests; these are designated as 
Referees No. 1 and No.2. The inside dimensions of the con- 
densing cylinder of the first were 6 cm. diameter and 30 cm. 
length ; those of the second were 7 cm. and 18 cm. respectively. 

Tue Evviotr APPARATUS. 

The Elliott apparatus, while differing considerably in form, is 
in principle a Gas Referees apparatus having a much larger con- 
densing surface; the condensation taking place in two large 
cylinders filled with small marbles. This apparatus has been 
used much less than the Referees form; but it is equally satisfac- 
tory except in size—being a bit too large and clumsy. It has 
been illustrated in Baskerville’s “* Municipal Chemistry” (p. 319), 
but not described elsewhere, as far as we know. The form indi- 
cated by Dr. Elliott [in a private communication to the Bureau] 
is shown in fig. 1. 


Tue HINMAN-JENKINS APPARATUS. 
The Hinman-Jenkins apparatus was originally described by 
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Jenkins, as follows: The upper vessel is a “bead glass” 300 mm. 
long and 60 mm. in diameter. This is filled with large cut-glass 
beads held up by a suitable fluted glass, giving a large condensing 
surface without obstructing the draught. To this bead glass is 
attached, by a rubber connector, the adapter, 410 mm. long and 
50 mm. in lower internal diameter. To the upper adapter is 
attached, by means of the connecting piece, the lower adapter, 
400 mm. long and 4o mm. in lower diameter. The connecting 
piece projects 12 mm. above the top of a rubber stopper, fitting 
the upper adapter, and is surmounted by a watch-glass deflector, 
carried on platinum wires. An overflow tube carries the con- 
densation to the Erlenmeyer flask hung on the stopper as shown. 
This tube is so adjusted that some liquid remains on the stopper, 
to keep it cool and to absorb some of the ascending gases. The 
bunsen burner is fitted with a lava tip, having a 5 mm. hole; and 
surrounding the burner is a glass tube 20 mm. in diameter forming 
the inner wall of an annular chamber, of which the outer wall is 
a glass ring 50 mm. in diameter. Into this chamber, which serves 
to contain 10 per cent. ammonium hydroxide, the lower adapter 
dips 1omm. The lower adapter is joined to the connecting piece 
by a short, cork-lined, metal tube. 

Although radically different in form, this apparatus is very 
similar to the Referees in general principle and in method of use; 
the principal difference being the use of ammonium hydroxide 
instead of dry ammonium carbonate as a source of ammonia. 
The apparatus is shown in fig. 2. 


PRECAUTIONS IN SELECTION AND OPERATION OF APPARATUS. 


It is desirable to call attention here to some of the precautions 
necessary to prevent inconvenience or even serious error in the 
operation of these appliances. 

The Referees apparatus is made in various 
sizes by different makers, all of which are satis- 
factory if within the limits set by the London 
Gas Referees. The capacity of the condenser 
space occupied by marbles should not be less 
than 700 to 800 cc. Some of the essential 
points on which difference of form makes real 
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Fig. 1.—The Elliott Apparatus. Fig. 2.—Hinman- 


Jenkins Apparatus. 


difference in the convenience or reliability of the apparatus may 
be indicated, as follows: The trumpet tube must not be connected 
with the condenser by a rubber adapter or stoprer; a cork con- 
nection at this point is very easily adjusted and is satisfactory. 
The drip-tube should extend up into the condenser about one- 
sixteenth inch, in order to keep a layer of liquid over the rubber 
stopper at the bottom. In general, it may be said that no rubber 
should ever be used in the apparatus where it will come in contact 
with the hot gases between the burner and condenser. In case a 
lead or other metal plate is furnished as a support for the condenser 
marbles, it should be replaced by some form of glass or porcelain 
support. A glass rod, bent into § shape, is satisfactory. 

The form of apparatus described by Dr. Elliott should be 
slightly modified by sealing the trumpet tube to the U-tube which 
connects it with the first condenser, since a rubber joint at this 
point introduces great liability to error. The burner may be an 
ordinary metal bunsen burner, or (as described by Dr. Elliott) a 
porcelain bunsen burner. The latter is cleaner and more attrac- 
tive in appearance; but it is fragile, expensive, and harder to 
regulate so as to burn completely the small volumes of gas with 
a wholly non-luminous flame. As shown by the Referees burner, 
a metal burner can be used with entire satisfaction; and this is 
true even when no lava tip is employed. 

The original form of the Hinman-Jenkins apparatus has been 
found entirely satisfactory when the burner is so adjusted as to give 
a clean-cut blue flame with about 05 cubic foot of gas per hour at 
ordinary pressure (1°5 to 2'5 inches). It is preferable to have the 
beads in the condenser solid and not perforated; they should fill 
the bead jar within an inch of the top. 





DIRECTIONS FOR SETTING-UP THE APPARATUS. 


If any form of apparatus except that of the Drehschmidt type 
is used, it is necessary for accurate work that it should be set up 
in a room where no other gas is being burned, in order that the 
air entering the apparatus may be free from sulphur. This will 
ordinarily cause no inconvenience, since the apparatus can be 
readily set up in an office room. A simple gas connection is the 
only piping needed, and the operation of the instrument need cause 
no objectionable dirt or odour. 

The apparatus consists of a pressure governor, U water-gauge, 
meter, and sulphur apparatus—these being connected in the order 
given. If the gasemployed for the sulphur test is also used for the 
ammonia test, the ammonia absorber is connected between the 
source of gas supply and the pressure governor. For connecting 
the various parts of the apparatus, rubber tubing is not satis- 
factory, for two reasons : 

First, the rubber can absorb and give up sulphur from and to 
the gas, according to the quantity of sulphur in the gas and the 
temperature; second, the rubber tubing soon becomes hard, and 
is much more apt to leak than is a metal or a glass tube. 

It is most convenient usually to make permanent the connec- 
tions from governor to gauge, gauge to meter, and meter to burner. 
These can be of glass tubing, with rubber connections wired on, 
except the connection of meter to burner. For the latter it is best to 
solder a metal tube to the burner inlet (about 6 to 8 inches is a con- 
venient length) so that if the burner strikes-back during a test, the 
connection is not broken at the base of the burner and gas allowed 
to escape or take fire at this point. Especially for long runs, when 
no one is in the room for a long time during the test, such a con- 
nection is much safer than one of rubber. 

The pressure on the governor should be so adjusted once for 
all that, when the gas is turned full on at the supply cock, the 
burner will pass gas at the desired rate. 

The connection between the meter and the burner, as well as 
the meter itself, should be frequently tested to show the absence 
of leaks. Any leaks (even very small ones) may cause appreciable 
errors in the test, since the rate of gas consumption is small. 


METHOD OF OPERATION RECOMMENDED. 


After all the connections and adjustments of the apparatus 
have been made, the gas should be burned from the apparatus for 
several hours to saturate the meter and governor water and to 
purge the connections. Before each test, the line may be purged 
in this way by burning the gas for about half an hour; a burner 
which will pass 5 cubic feet or more per hour being substituted 
for the regular test burner. 

When the line is thus purged, the regular burner is put in place, 
and ammonia or ammonium carbonate placed onthe burner. For 
the Referees and the Elliott apparatus as much ammonium car- 
bonate is used as will find a place about the burner pillar ; and 
for the Hinman-Jenkins, about to cc. of strong ammonia solution 
is used. The ammonium carbonate should be in large lumps 
which have been freed from efflorescent portions. 

It is usually desirable to rinse out the condenser and chimney 
tubes just before starting the test, in order to prevent any dust 
which might have collected there between tests contaminating the 
condensate. This also prevents loss of sulphur from the dry con- 
denser during the first few minutes. When all the parts, including 
the flask to collect the condensate, are in place, the trumpet tube 
is set over the burner and quickly connected with the condenser— 
the meter reading being noted the instant the trumpet tube is 
put in place. This reading and the time, meter temperature, 
barometer and manometer readings are recorded. 

The gas being burned at } cubic foot per hour in the Referees 
or Hinman-Jenkins or 1 foot in the Elliott apparatus, the test can 
be continued for any desired period; the ammonia or ammonium 
carbonate being renewed as indicated later on. If the sulphur 
in the condensed liquid is to be determined by means of a turbid- 
meter [see a later section of this paper], it is necessary to burn 
the apparatus for onlytwohours. In this event, it isnot necessary 
to renew the ammonium carbonate for either the Elliott or Referees 
apparatus. But in this test about 2 or 2°5 cc. of fresh ammonia 
solution must be added to the Hinman-Jenkins apparatus every 
twenty minutes. 

If the sulphate is to be determined gravimetrically it is generally 
desirable to burn at least 2} or 3 cubic feet of gas for a test. 
However, there is no need for burning ro feet as is usually done, 
since the gravimetric method is sufficiently accurate on the sul- 
phur from 2} cubic feet of ordinary coal gas or water gas to give 
no error as great as the irregularities of condensation in the appa- 
ratus. These are not appreciably lessened by longer runs. The 
advantage of burning the gas over a long period, in order to get a 
so-called “better average sample of the gas” is much over- 
estimated. With the ordinary uniformity of works operation and 
a single coal supply, changes in the sulphur content of the gas 
from day to day areverysmall. For this reason, a short test will 
usually give as fair a sample of the full day as one taken over a 
long period. 

When it is desired to burn more than 3 cubic feet of gas for a 
test, it is necessary to replenish the supply of ammonium car- 
bonate in both the Elliott and the Referees apparatus. To do 
this, the gas is shut off, and the trumpet tube is allowed to cool 
so that it may be handled comfortably. A fresh supply of car- 
bonate is then added ; the burner relighted ; and the trumpet tube 
replaced quickly. If more thana very few thousandths of a cubic 
foot of gas are burned with the trumpet-tube off, the amount so 
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burned should be deducted from the total used for the test. A 
fresh supply of carbonate must be added in this manner after 
every 3 cubic feet of gas burned in either the Referees or Elliott 
apparatus; with the Hinman-Jenkins apparatus ammonia is added 
every twenty minutes. 

When sufficient gas has been burned, the supply is cut off and 
the apparatus allowed to cool. The trumpet-tube is then washed 
once, and the condenser four times. For the Referees and the 
Hinman-Jenkins apparatus each portion of wash-water is 50 cc., 
and is added all at once to thoroughly flush the condenser. With 
the Elliott form, 100 cc. portions of water are used; the last two 
portions used in the second tower being subsequently used as the 
first two portions for the first tower. In this way the wash-water 
is kept at reasonable bulk. Time, meter reading, meter tempera- 
ture, and barometer are carefully recorded again at the close 
of the test. 

The sulphate in the condensed liquid and in the wash-water is 
determined by one of the methods given in a later section of this 
paper. From the sulphate found and the corrected volume of gas 
burned the sulphur content of the gas (in grains of sulphur per 
100 cubic feet of gas) is calculated. 





DETERMINATION OF SULPHATE IN THE SOLUTIONS OBTAINED. 


In all the forms of apparatus described, the sulphur is obtained 
in solution in the form of sulphate; and it is this sulphate which 
must be determined. The sulphur oxides are absorbed as sul- 
phite and sulphate. Oxidation of the former is accomplished 
by the action of the oxygen in the hot products of combustion on 
the alkaline solution of sulphite formed in the condenser. 

Numerous determinations were made of the sulphites present 
in the condensate from the various forms of apparatus and, while 
it was nearly always possible to get a qualitative test for sulphites, 
the amount was never found to be in excess of two-tenths of one per 
cent. of the total sulphur present. It is, therefore, a negligible 
amount in a determination of this kind. 

The methods of determining the sulphate which are available 
for use for this work are of three kinds: Gravimetric, volumetric, 
and turbidimetric. In the following sections of the paper [which 
will appear next week] four methods are given which have been 
tried out with solutions of the character obtained from the Gas 
Referees type of apparatus, together with a short series of com- 
parisons which show that they are sufficiently accurate for this 
kind of work. 








THE COKING OF COAL AT LOW TEMPERATURES. 
AN OXYGEN-FREE ATMOSPHERE ESSENTIAL FOR THE BEST RESULTS. 


By S. W. Parr, Professor of Applied Chemistry, and H. L. Orin, Research Fellow at the University of Illinois. 


Tue “ Scientific American Supplement” for the 19th ult. gave some extracts—the first portions of which are 

reproduced to-day—from Bulletin No. 60 of the Engineering Experiment Station of the University of 

Illinois. The investigations now to be described are a continuation of the work carried on in the years 

1907 and 1908, and presented as a preliminaty report made in the last-named year under the title of “The 

Modification of Illinois Coal by Low Temperature Distillation” (Bulletin No. 24, University of Illinois, 
Engineering Experiment Station) by S. W. Parr and C. K. Francis. 


I.—INTRODUCTION. 


Purpose of the Investigation.—The investigations here discussed 
had two general purposes in view: (1) To discover some funda- 
mental facts pertaining to the properties and characteristics of 
bituminous coals; (2) to determine the feasibility of modifying the 
composition of raw coal, in order that a different type of fuel 
might be produced, or possibly an alteration accomplished of 
the entire fuel-content into forms better suited to present-day 
requirements. 

Scope of Previous Investigations——In earlier experiments (1907 
and 1908), the information developed was mainly of the type indi- 
cated under the first division. For example, the experiments 
early indicated the important réle played by small amounts of 
oxygen in the gases surrounding the heated masses of coal. The 
ease with which carbonaceous matter absorbed or united with 
oxygen was so striking that it seemed desirable to follow the matter 
into detail regarding the temperatures at which oxidation takes 
place, and its effect upon the material in hand. As a result, the 
whole matter of coal oxidation at low temperatures was opened-up 
as one of extreme importance. One fundamental fact brought 
out in the study was the absorbent power for oxygen of freshly- 
mined coal, and the part oxygen played in producing certain 
changes in the coal, and promoting the initial form of deteriora- 
tion in storage. Again, the prime element in all the phenomena 
was seen to be that of oxidation. It will thus be seen that these 
preliminary studies on low-temperature distillation, while mainly 
bringing into view what might be termed the scientific or funda- 
mental properties of the material, at the same time determined 
facts which have had much to do with developing the practical 
application of the information in its relation to storage and spon- 
taneous combustion. 

In the second phase of the earlier study—i.c., its industrial side 
as related to the development of a special type of fuel—it seemed 
to be established that, below a certain temperature (say, 700° 
Fahr.), the heavy hydrocarbons—those chiefly responsible for the 
formation of smoke—could be driven off, yielding a gas of high 
illuminating power, a tar with a high percentage of volatile oil, 
and a solid which, while it could be burned without smoke, was 
friable and not well-adapted to ordinary use as a fuel. 

Outline of the Present Investigation—In the present studies, the 
friable or non-coking tendency of the earlier product has been 
found to depend directly upon the amount of oxidation that has 
occurred both in the preliminary exposure at ordinary temperature 
and in the process of heating to moderately high temperatures. 

The fact that a coke of good texture could be produced when a 
careful exclusion of oxygen had been effected, has given special 
interest to the present experiments. In addition, important facts 
have developed in connection with the study of the various bye- 
products. These bye-products have also been more or less 
modified in their characteristics by the exclusion of oxygen. 

Briefly outlined, the present studies have developed three lines 
of industrial interest— 

First, the possibility of developing a smokeless fuel of good 
texture and admirably suited to domestic as well as to general 
industrial use, where absence of smoke is essential. The accom- 
Panying bye-products promise to be of special value. These 














consist of (2) ammonia, though smaller in quantity than the yield 
obtained at higher temperatures; (b) illuminating gas of high 
candle power and high heat-value; (c) tar, which is composed 
almost entirely of oils, with a minimum amount of pitch and free 
carbon. Some of the oils produced are of peculiar structure, and 
may have more than passing interest; two of the fractions, for 
example, being readily oxidizable. The iodine absorption num- 
bers of the lighter fraction are as high as 165. 

Second, they suggest a possible method for the manufacture of 
producer gas which would be free from present difficulties attend- 
ing the use of bituminous coal, and would convert a much higher 
percentage of the fuel into the gaseous form. In view of recent 
developments in the matter of combustion, efficiencies are pos- 
sible where gaseous fuel is available which are almost revolu- 
tionary in character. 

Third, there are opened-up interesting possibilities in the pro- 
duction of coke, briquettes, or other forms of fuel in a dense and 
stable form to meet certain requirements of shipping, storing, 
foundry, and other industrial uses. Certain facts developed in 
these studies will be found to throw some light on the problem of 
coking, which is at present but little understood. 


II.—ExPERIMENTAL WorK. 


Apparatus.—The apparatus employed is illustrated in fig. 1. 
From the high-pressure main A, steam was admitted to B—a 
-inch pipe, 11 feet long, fitted with two return elbows. Thesteam 
was then heated by a 26-burner combustion furnace C. The 
retort D, 18 inches by 8 inches, containing the coal, was fitted with 
a head J, held in place by set-screws and sealed with asbestos. 








Fig. 1.—Apparatus for Coking Coal in an Atmosphere of Steam. 


From the retort, the distillates were conducted by a pipe to acon- 
denser E, connected in turn with a large. wash-bottle F. Here the 
oils and tars were collected, while the gases passed on to the gas- 
holder G. A Hoskins thermocouple, inserted through a stuffing- 
box S, and joined to a millivoltmeter K, measured the tempera- 
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ture of the retort contents. A battery of burners placed directly 
under the retort provided means for securing additional heat, 
which was retained by an asbestos-lined oven, which entirely 
surrounded both the retort and the furnace. 

Use of Superheated Steam.—Superheated steam was used in this 
series of experiments as a medium for carrying the heat into the 
coal mass, in order to distribute the heat evenly throughout the 
coal and thus obviate the necessity for revolving the container. 

Coal Used.—Table I. gives the data concerning the coals used. 
It should be noted that since these studies were made for the pur- 
pose of testing the coking powers of the different coals, and not to 
determine their relative commercial values, many of the samples 
selected were cleaner than the general run-of-mine. The low 
ash and sulphur percentages result from the exclusion of pyrites. 


TaBLE I.—Composition of Coal. 





Mines Counties Volatile| Fixed | 
roel ’ Ash, Matter. | Carbon. | Sulphur. B.Th.U. 


Hino Moisture. 





Vermilion . . .| 8°80 8°72 43°05 39°43 2°88 12,673 
Franklin . , 6°84 7°38 | 37°96 | 47°82 | 1°33 12,770 
ie | 3°93 5°80 37°86 | 52°4r | 1°54 13,593 
Macon a Pe we I2°I2 39°30 40°88 | 2°30 11,417 
Perry > « «© | 7°39 | 10°05 | 35°42 | 47°34 | 0°80 12,153 
Williamson . - | 5°30 8°55 36°50 49°65 | 

| 


2°97 12,640 





Operation.—A quantity of coal sufficient for one run only (from 
2500 to 3000 grammes) was crushed at one time. In the first 
experiments, the pieces ranged from }-inch to buckwheat size; 
the dust being removed by a sieve. At first the coal was put 
directly into the retort ; but it was found that the circulation of 
the steam was retarded, delaying the heating of the mass. To 
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Fig. 2.—Container for the Coal to be Coked. 











remedy this, a cylindrical sheet-iron container, 6 inches in 
diameter, perforated with small holes, was made to hold the 
charge. This shell (see fig. 2) being smaller than the retort, and 
having a surrounding space of about 1 inch, allowed a free dis- 
tribution of heat. It was used throughout the remaining runs 
of the series. 5 

Steam was admitted from the main, and allowed to blow through 
the system until the air was entirely displaced. The combustion 
furnace was next started, and then the burners under the retort. 
The coal was not stirred after heating had begun. 

Table II. exhibits the average working conditions. By im- 
proving the facilities for applying external heat to the retort, the 
a of the later runs was reduced to an average of about five 

ours. 


TABLE II.—Test Conditions : First Series. 


} 


ae ee ee ee 3. 4 =| 5. 6. qe 





Weight of coal* . grams. 4800 | 5351 2195 | 3498 | 3398 

Weight of residue 4 es 4030 | 4112 1895 2810 | 2895 

Maximum temperature . . . . 475° | 515° 450° | 410° | 430° 

Ratio of coke . - per cent. 84 | 768 86°3) 80°3) 85°2 
| | 





* Nineteen ru 1s were made in the first series, using Williamson Company coal for 
the first ten tests. In the other tests, the coal came from the following counties, in 


the order given: Vermilion, Williamson, Franklin, Saline, Macon, Vermilion, Ver- 
milion, Williamson, Vermilion. 


Distribution of Products.—Table III. illustrates the distribution 
of products. 


TaBcLeE IIIl.—Experiment No. 2 |selected as a typical example]. 


Coal used ° + «© « «+ « « Electric Mine, Danville, Ill. 

Temperature (average) . . . . 450° 

Time of distillation. ~ « «© « § hours. 

Volatile matter in original coal, not 
including moisture . . . . . 43°00 

Volatile matter in coke residue . . 27°95 

Volatile matter in coke residue re- 


ferred to originalcoal . . . . 22°01 
Loss 1n weight of original coal, vola- 

tile matter only, not including 

moiwture . . 2« « « « « « 20°28 
Total volatile matter derived as 

above, not including moisture . 42'29 
Total material, removed by distilla- 

tion, including moisture . . . 29°10 


From Tables III. and IV. a fair indication is given of the ratio 
of distribution of the main products of decomposition. A study 
of these three products—gas, tar, and coke—has been made, 
sufficient to determine their general characteristics and value. 





TaBLe IV.—Yield of Products for Different Periods of Heating. 


Time of Heating. Three Hours, Six Hours. 
= ee YO +. 4000 grammes 
Coke ... . . 2327 grammes + 2902 grammes 
Percent.coke. . . 77°50 aa 72°50 
Weight of tar 238'5 grammes +  316°0 grammes 
Percent.tar ... . 7°93 ee 7°90 
Weight of total water. 208°5 grammes -. 348'4 grammes 
Per cent. free moisture 3°38 or 6°93 ae 3°00 or 8°71 


Per cent. water consti- 
sae | on 3°55 se 5°71 
Volume of gas at 760 
millimetres and o 
degrees... . 
Calculated to cubic 
feet per pound of 
CONS: 6, se”, & 


87 litres os 134°7 litres 


0'46 cubic foot .. 


III.—GasEs. 
Analysis of the Gas.—Table V. shows the average of results 
obtained under satisfactory conditions, from gas evolved at an 
average temperature of 400°. 


TaBLe V.—Gas from Danville Electric Mine Coal. 
| | 


| Illumi- | " 
CO. | nants. co. | Ho». C2He. 


0°54 cubic foot 





CH, | No |B.Th.U. 











3°2 | 57 | 83 | 52 | 5:0 | 14'4 | 51°4 | 5°7 | 1032 





The computed heat value of this gas was 1024 B.Th.U., and 
agrees closely with that determined directly. Heat values of the 
different gases as given by Abady [in his “Gas Analyst’s Manual,” 
1902, p. 521] were used as the basis of calculation.* 

Heat Value.—It will be noted that this gas is relatively of high 
heating value—1o2z4 B.Th.U. per cubic foot. Compared with 
ordinary city gas at 600 B.Th.U. per cubic foot, the gas has 
a heate value about 70 per cent. greater—i.e., 1 cubic foot at 
1024 B.Th.U. would be equal to nearly 1°7 cubic feet at 600 
B.Th.U. 

Sulphuretted Hydrogen.—The gas is practically free from naph- 
thalene but has a considerable content of sulphuretted hydrogen. 
The latter feature is unexpected, since the temperature of decom- 
position of FeS, is 1000° C. and above. Doubtless, therefore, the 
sulphuretted hydrogen present is in the main due to the breaking- 
down of the organic sulphur. It seems to be entirely in the form 
of sulphuretted hydrogen, and, therefore, easily removable by the 
usual methods of purification. 

Ammonia.—Any bye-product process for the carbonization of 
coal would, of course, take account of the nitrogen liberated in 
the form of ammonia. At the temperature employed in these 
experiments, it would not be expected that any considerable part 
of the nitrogen organically present would be decomposed. The 
following values were shown in a distillation varying in tempera- 
ture from 375° to 400° C. In this work the entire distillate from 
a run of 3000 grammes was retained, and the total ammonia of 
the liquor determined. It was found to contain ammonia as NH; 
sufficient to represent a yield of 0°8 lb. per ton of coal—somewhat 
less than one-quarter of the yield from high-temperature distilla- 
tion. It is not certain that the value of this product would pay 
for its recovery. 

Summary of Data concerning the Gaseous Product.—Distillation of 
Illinois coals at temperatures averaging 450° C. and not exceeding 
500° C. produces a gas having a heating value exceeding 1000 
B.Th.U. per cubic foot. The yield approximates o'5 cubic foot 
per pound of coal, which, at the heat value present, -would repre- 
sent a yield of 1 cubic foot per pound of‘a gas with a heat value 
of 500 B.Th.U. per cubic foot. The ammonia yield is low, being 
approximately 3 lbs. of ammonium sulphate per ton of coal. De- 
composition at this temperature extends to the oxygen compounds, 
which are in the main carried off, and appear in the condensate 
instead of in the gaseous product. 


IV.—Tar. 


Composition —The amount of tar recovered from the distilla- 
tions approximates one-half of the yield of volatile matter ; and in 
the sample noted, where a direct weighing was made [Table IV.|, 
this material represents very nearly 8 per cent. by weight of the 
original coal. An exhaustive study of this material would in 
itself be an elaborate topic for research. We can, therefore, give 
only the general characteristics of the material as found by frac- 
tional distillation as follows. 


TasLe VI1.—Fractions from Low-Temperature Tar. 


Grammes. Per Cent. 
Amount of tar (exclusive of water carried 
over) ee eee ae ee oe 

Light oil (@orGo ene) « . « « 39°1 oe 10°5 
Fraction (b) (100° to200°) . . . . I10g'I me 29'I 

me ic) feooctoagse?) «lw. wy eee’ on 29'8 

» (4) (240° to275°) .« . « » 20°C ae 5°5 
Coke residue i a, te ob, ey bee Ok 80'0 * 2r°3 


From the results as given in Table VI., it will be seen that 
75 per cent. of the material classed as tar is, in reality, oils of 
different specific gravities and thus of much greater value than the 
pitch proper. This latter product, moreover, is much smaller in 





* According to J. H. Coste (‘‘ Chemical Engineer,’’ February, 1911) it has 
been found from Julius Thomsen’s figures that the average calorific value 
of the unsaturated hydrocarbons is equivalent to that of propylene, CyHs. 
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amount than is produced with high-temperature distillation. In 
the latter case over half the tar is pitch, with a considerable 
content of free carbon suspended in the material. The low- 
temperature product is approximately one-fifth a pitch residue 
with some suspended carbon present—seemingly depending on 
the extent to which the temperature of the coal mass has been 
carried above 400° C. 

Properties of Oils —The further examination of the oils distilled 
from the tar has developed the interesting fact that these oils are 
readily oxidizable. Further study of the oils recovered is neces- 
sary in order to determine their specific values. Their ready 
oxidizability opens up a very interesting and suggestive field. 











For example, this feature is a marked characteristic of drying 
oils, turpentines, &c., used in paint mixtures. At any rate, it may 
be said of the oils which make up the element of the tar, they are 
available directly as fuel or for enriching or carburetting water 
gas. For example, if the process were continued to include the 
manufacture of water gas from the coke residue, the oil of the 
tar would doubtless enter into the reaction in the same manner 
as the crude petroleum now used, and thus would furnish the 
needed enrichment without the clogging effect which results 
when the attempt is made to use the raw coal directly in the 
manufacture of water gas. 


(To be continued.) 
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ILLUMINATION OF INTERIORS. 





Tue “ Transactions” of the American Illuminating Engineering Society for March contain the text of a 
paper by Mr. Preston S. MiLvar, the President, entitled “ Some Phases of the Illumination of Interiors.” 
In it, the author gives an exposition of some of the fundamental principles of interior lighting, and describes 
and illustrates the ordinary methods now in use. For the purpose of illustrating his remarks, miniature 
rooms, 4 feet square and 3 ft. 6 in. high, were constructed, the wall decorations and lighting arrangements 
of which could be readily altered. With one or two exceptions, the lamps were so operated as to produce 
64 lumens in each room. This permitted the various lighting systems to be compared upon an equitable 


basis. 


About forty different lighting effects were produced. The paper has been read before several 


Sections of the Society ; and a few extracts from it may be of interest. 


INTRODUCTION. . 

In the course of his introductory remarks, the author said the 
problem of illuminating engineering might be summed-up in a 
practical way as follows: Illumination must be provided with a 
view to rendering visible the things it is desired to have seen. 
The illuminating engineer, in studying each problem, must ascer- 
tain what these things are, and for this purpose must inform him- 
self concerning the requirements and the points of view of those 
who are furnishing the lighting and those who are expected to see 
by its aid. In a machine shop, the illuminating engineer must 
put himself in the place of the mechanic, and must so design the 
installation that the mechanic can see the surfaces upon which he 
works and can see how to apply tools properly. In the building 
in which the architect has sought for certain effects, the illumi- 
nating engineer must provide light with which to display in a 
proper way the surfaces and ornamentations which the architect 
desires to have seen. Briefly, the illumination must be designed 
for the particular purpose for which it isto be used. The illumi- 
nating engineer must not only render visible the things which are 
to be seen; he must also establish and maintain hygienic condi- 
tions for the eyes and body. He must also consult esthetic 
requirements, and conform to correct principles of architecture 
and decoration; thereby satisfying discriminating taste. He must 
choose fixtures and also lighting equipment which will be in har- 
mony with the character of the installation and the decorations. 


, it and the eye either an opaque or a translucent medium. Buta 


He must so distribute, diffuse, and modify the colour of the light | 


as to produce pleasing effects. 


These three requirements having been met—a tasteful and | 


satisfying installation having been provided, with which it is | the glass. This is an important feature to be considered in select- 


possible to see with comfort the things which it is desired to 
have seen—the illumination may be said to be effective, and 
the work of the illuminating engineer to have attained one of its 
primary objects. There remains, however, the important and 
fundamental consideration that these things must be accom- 
plished with reasonable economy. If large energy consumption 
must be incurred in order to make the installation effective, the 
illuminating engineer does not hesitate, for the installation is 
efficient nevertheless. It cannot be efficient unless it achieves 
the purpose for which it is designed; and large energy consump- 
tion or high maintenance cost does not necessarily imply ineffi- 
ciency. But it is found usually that there is ample opportunity 
for the expertness of the illuminating engineer to manifest itself 
In so designing the installation that it shall be effective in accom- 
plishing the purpose for which it is intended, while reducing the 
cost very materially below that which would be required in order 
to secure the same lighting effects by inexpert methods. Here, 
then, is the illumination art in a nutshell: To render visible the 
things which it is desired to have seen; to establish hygienic con- 
ditions for vision; to conform to esthetic requirements; and to 
accomplish these things with reasonable economy. 
DEMONSTRATION OF LIGHTING EFFECTS. 


If a room be illuminated by a bare lamp, the results are un- 
Satisfactory for anumber of reasons. In the first place, the walls 
receive the major quantity of the light produced, and the portions 
of the room in which the light is more likely to be utilized are 
inadequately illuminated. The light source is unattractive, and, 
when within the field of vision, is annoying, if not actually injurious 
to the eyesight. If the lamp be shielded from view, the conditions 
are greatly improved, and much of the discomfort and annoyance 
disappears. While the distribution of light on surfaces seen 
Within the room is not changed materially, everything can be 
observed more distinctly. 


FuncTIONS oF A REFLECTOR. 


_ One of the important functions of a reflector or other lighting 
auxiliary is to shield the lamp from view by interposing between 


reflector should fulfil other equally useful purposes. In shielding 
the lamp from view, it may also be made to direct a considerable 
proportion of the light where it can be utilized to best advantage. 
Much study has been given to this aspect of the problem, and the 
performance of any standard type of reflector may be ascertained 
by reference to photometric tests of light distribution which prac- 
tically all manufacturers of reflectors are now prepared to supply 
with their wares. Perhaps in no branch of illumination have such 
great strides been made in the past ten years as in the design of 
reflectors in particular, and lighting auxiliaries in general. 

The correct design of a reflector to accomplish a given purpose 
involves the application of well-known optical laws. With pris- 
matic glass and mirror types of reflectors, a wide variety of dis- 
tribution may be obtained. With opal or with phosphate glasses, 
the possibilities of securing high concentration are rather more 
limited, though with this cne exception these tco may be designed 
to produce practically any distribution likely to be required. In 
achieving the particular distribution which characterizes a given 
reflector, it is important that the light source should be correctly 
located with reference to the reflector. The use of an incorrect 
shade-holder or of an improper lamp distorts the distribution, 
and usually detracts from the appearance and usefulness of the 
lighting unit. 

GLOBES AND GLASSWARE. 


In reflectors, as well as in globes and other forms of glass 
lighting auxiliaries, the degree of optical density is important, 
affecting as it does both the performance and the appearance of 


ing glassware. In the nowrather common forms of display street 
lighting, which utilize clusters of tungsten lamps in globes, very 
displeasing effects are sometimes encountered—due, first of all, to 
the non-uniformity of the globes, and, secondly, to the insufficient 
density which makes the location of the lamp apparent, instead 
of rendering the whole surface of the globe equally bright, making 
it appear like a ball of light. Much of the lighting glassware in 
use in residences a few years ago, and it is to be feared even 
to-day, consists of etched or frosted crystal glass which serves 
chiefly to give the fixture a somewhat finished appearance. It 
neither directs enough light usefully to make it efficient, nor con- 
ceals the light source sufficiently to make it attractive or of value 
in protecting the eyes. 

The amount of light absorbed by a globe of crystal glass, 
roughed inside, a light opal globe, and a denser opal globe is 6, 13, 
and 22 per cent. respectively. When employed in the miniature 
rooms, the relative light intensities throughout the table plane 
averaged: For the frosted ball, 100 per cent.; for the light opal 
ball, 106 per cent.; for the dense opal ball, 95 per cent. 


EFFECT OF Room DECORATION ON INTERIOR LIGHTING. 


The influence of room decoration upon the amount of light 
required to illuminate a room properly is very marked; or, in 
other words, with a given amount of light produced in a room, 
the effectiveness of the illumination is largely influenced by the 
character of the decorations. Considering the simple case of 
a bare lamp, employed to illuminate rooms having light, medium, 
and dark walls respectively, a number of interesting effects may 
be noted. In most installations, it is desirable primarily to secure 
the proper illumination of the lower part of the room, where the 
light is utilized; the other requirements being tbat the ceiling and 


| walls shall be illuminated sufficiently to make the effect pleasing. 


When reflectors are used, the lighting effect of ceiling and wall 
decorations is reduced greatly if the reflectors are concentrating 
in character, and reduced slightly if they distribute the light rather 
broadly about the lower part of the room. 

The brightness of walls is an important element, affecting ocular 
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comfort probably more seriously than the illumination of the table 
plane. Generalizing, it is probably the best rule to avoid ex- 
tremes of wall decoration, whether they be light or dark. If the 
walls are of high reflecting power, it isimportant so to direct most 
of the lighting that the amount permitted to fall upon the walls 
will not render them so excessively bright as to be trying to the 
eyes. The illuminating engineer cannot control wall decorations; 
but he can control the light produced within the room, and can 
so direct it as to secure the best effects. The ceiling and wall 
decorations, when light in tohe, may be of material assistance in 
increasing the illumination intensity on the table plane. It may 
be argued as the corollary of this, that when the walls are dark 
and incapable of materially augmenting table plane illumination, 
the use of reflectors for the purpose is all the more important. 


EFFECT OF GLARE. 


The effect of glare due to the presence of a bright light source 
within the field of vision would be almost, if not quite, as disturb- 
ing, if, instead of having a lamp within view, an image of the lamp 
were to be seen in a mirror. In that event, the effect would not 
be due to the presence of the light source, but to specular reflec- 
tion of the light from the mirrored surface. It is perhaps un- 
fortunate that most artificial surfaces which we are likely to view 
are sufficiently glossy or polished to partake in some measure 
of the qualities of a mirror—that is, to reflect light specularly. 
Some surfaces which are very mat and free from gloss diffuse the 
light so generally that the specular element of the reflection is 
immaterial for most purposes. But in the paper generally em- 
ployed for books and magazines there is a considerable element 
of specular reflection—a characteristic responsible for much of 
the difficulty which demands adroit handling by the illuminating 
engineer in utilitarian lighting. 

No small part of the dissatisfaction with illumination installa- 
tions is due to this effect of glare from observed surfaces. The 
statement may be ventured also that no small part of trouble with 
eyes is traceable to the same source. There are three remedies: 
One is to eliminate glossy surfaces wherever possible; the second 
is to reduce the brightness of light sources as much as practicable 
by passing the light through a diffusing medium of large area, or 
by reflecting it from a diffusing surface of large area, in order that 
when specular reflection from an observed surface is encountered 
the brightness of the light reflected may be so low as to minimize 
the difficulty ; and the third is so to locate light sources, or so to 
locate the illuminated surfaces and adjust the position in working 
or reading, that the direction in which light is reflected specularly 
shall not be towards the eyes. All of these possible remedies 
should be kept in mind and applied wherever practicable ; and 
any one of them, or a combination of a part of each of the three, 
can be made effectual in reducing the trouble to a point where it 
is not serious. The growing appreciation of the importance of 
this element of illuminating engineering work has been the dis- 
tinguishing feature of the past two years in the illumination field. 


NATURAL AND ARTIFICIAL LIGHT. 


Daylight, being that under which the human eye has been 
evolved, may be expected to possess the qualities for which the eye 
is best adapted. Neglecting other differences between the natural 
conditions for which the eye is adapted and the artificial condi- 
tions with which we have surrounded it (such as the change from 
distant to near vision, and the change from use of the eye during 
daylight hours only to use of the eye for almost as long a period 
during the hours of the night), there still remain certain differences 
between artificial light and daylight, the study of which forms a 
most interesting field for theilluminating engineer. Daylight out- 
of-doors is the standard against which we must compare both arti- 
ficial light and daylight indoors, for the daylight that is available 
in our interiors differs materially from the other in respect to 
quality, intensity, and direction. The intensities may be from 
o‘o1 to o'oor of those prevailing out-of-doors in bright sunlight. 
The quality may differ not only in respects which are not per- 
ceptible to the eye, but it often differs in colour, due to the in- 
fluence of the absorption of coloured walls, &c., which materially 
alter the colour of the natural light. The direction is usually 
quite different. 

In regard to the desirability of such direction of light as that 
which is prevalent in interiors illuminated by daylight, there is 
considerable discussion at the present time. The author’s own 
view is that usually the direction is undesirable. Coming through 
a window or windows on one side, or at the most two sides, of a 
room, usually at an angle somewhere between the horizontal 
and 45° above it, the light is very unequally distributed. The 
floor and opposite wall receive the greater part of it, while the 
wall on the side of the room in which the windows are cut is illu- 
minated only by such light as may be reflected from the floor and 
the opposite wall. Persons sitting in the room are likely to have 
the window and the bright sky within the field of vision, or else 
they are likely to sit in such a position that their faces are not well 
lighted. The light is incident upon horizontal surfaces at a very 
sharp angle ; and there is only one good position for writing, or 
two good positions for reading, if glare from the window or the 
paper is to be avoided, and shadow from the body or hand as 
well. Practically the only way of bettering these conditions which 
has been developed so far is to utilize a window shade to protect 
the eye against direct light from the sky ; and this is done, of 
course, at the expense of the illumination of the room. The usual 
direction of the light is, in the author’s opinion, objectionable both 








from the standpoint of utility and good appearance of the room. 
The proper utilization of daylight for interior illumination is a 
subject of which the study has not yet been seriously undertaken. 


INDIRECT AND DirEcT LIGHTING. 


There is one quality, however, in daylight, whether out of doors 
or indoors, which has until recently been lacking in our artificial 
lighting, and that is ample diffusion. Interiors are illuminated, as 
a rule, from a portion of the sky, the light source being as large 
as the unobstructed portion of the window. Out-of-doors, even 
in brilliant sunlight, the skylight is a considerable factor in the 
total illumination. Of recent years, more attention has been given 
to this quality of diffusion, which previously had been lacking in 
our artificial lighting. Early consideration of lighting principles 
brought realization of the harm which exposed light sources work, 
and led to attempts to conceal the source. There was evolved, 
among other systems, that of cove lighting. In the process of 
concealing the lamps and permitting the light to fall upon a white 
surface, from which a part of it was reflected into the room, the 
light was thoroughly diffused. This system of lighting is more notable 
in regard to the success with which it concealed thelight sources and 
diffused the light than in other respects. Historically, it is notable 
for the evidence which it affords of growing appreciation of some of 
the principles of good lighting which are now considered to be 
thoroughly established. The trouble with cove lighting, as usually 
applied, is that control of the direction of the light is lost, and that 
the flux which is permitted to escape from the cove is diffused 
promiscuously throughout the room, producing a flat and charac- 
terless effect. Only a small portion of the flux is directed where 
it is most wanted, while perhaps an equal portion is permitted to 
fall upon surfaces where it is not desired in such quantities. The 
system has not been largely applied ; it being found possible to 
realize its advantages by other methods which are free from some 
of its disadvantages. 

More recently another system of indirect lighting has been deve- 
loped, in which central fixtures are employed to conceal the lamp 
from view and direct much of its light to the ceiling, from which 
surface it is diffused downward. More engineering study has been 
devoted to this system of lighting, and in consequence its possi- 
bilities have been more largely realized than were those of cove 
lighting. This system of indirect lighting has now been widely ex- 
ploited, and has given considerable satisfaction in a large variety 
of installations. 

Direct lighting, in which the great bulk of the light utilized 
comes directly from the light source, had been abused with detri- 
mental results. Particularly was it lacking in diffusion. Indirect 
lighting is the other extreme, possessing in a high degree the 
element of diffusion which is so often lacking in direct-lighting 
systems. The rapid growth of indirect lighting is the manifes- 
tation of a protest against the abuse of direct lighting. Its effect 
has been to introduce into direct lighting practice a considerable 
general improvement, which has corrected or decreased some of 
the evils of direct lighting. Too much credit cannot be given to 
the exploiters of indirect lighting devices for the beneficial influ- 
ence they have exerted upon our lighting practice in general. 


Semi-INpDIRECT LIGHTING: 


Following closely upon the development of the indirect lighting 
system come systems classed inaccurately as semi-indirect light- 
ing units, in which part of the light is reflected from the ceiling, 
as in the indirect system, while part of it comes directly from the 
translucent bowl surrounding the light source. It is obvious, of 
course, that with any translucent lighting auxiliary employed in a 
direct lighting system some of the light which reaches the ceiling 
and walls is reflected downward, and that the system is thus a 
semi-indirect one. Those units which are classed as semi-indirect 
at the present time are, however, designed especially with a view 
to directing a considerable proportion of the light toward the ceil- 
ing. The most desirable combination of direct and indirect light 
for general purposes served by such units is to-day a subject of 
discussion. Views of illuminating engineers vary in this matter. 
All kinds of relations between these two components are to be 
found, represented by outfits now available in the open market. 
These range from equipments in which the transmitted light is so 
small a proportion of the total as to make it apparent that the pur- 
pose to be served by the direct component is chiefly one of decora- 
tion, to those in which the direct component is so large as to make 
evident an intention to increase the efficiency considerably by re- 
stricting the amount of light which is subjected to the inherent 
ceiling loss. 

COMPARISON OF THE THREE SYSTEMS. 

It is a matter for gratification that illuminating engineers have 
such an excellent choice as that afforded by the wide range of 
available equipments for direct, indirect, and semi-indirect light- 
ing systems. Each has its merits; each its demerits. In some 
installations, one type is preferable, in other installations some 
other type may produce most desirable results. The good quali- 
ties which characterize each are coming to be incorporated, as 
far as practicable, in the others; and it may be noted that the 
more vigorously each system is exploited, the more beneficial on 
lighting practice in general will the result be. With a direct 


lighting system, it is a simple matter to direct a relatively large 
percentage of the light downward upon (say) the table plane ; but 
it is a difficult matter to dispose the lamps and equip them so 
that the installation will be free from troubles due to glare and 
shadow. With an indirect lighting system, it is relatively a simple 
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matter to avoid deleterious effects due to glare and shadow; but 
it is very difficult to direct a satisfactorily large percentage of the 
light upon the table plane. Where absence of glare and shadow 
is a consideration of paramount importance, an indirect or a 
semi-indirect lighting system may often be preferable, in spite of 
the necessity for somewhat greater expenditurein energy. Where 
these considerations are not so important, or where economy of 
operation is the prime consideration, a direct-lighting system may 
prove preferable. In any case, the adroitness of the illuminating 
engineer may exhibit itself in securing the best balance between 
economy on the one hand and absence of glare and shadow on 
the other. As to the appearance of the installations, there may 
be all kinds of diverse views, and it must be remembered that 
there is no disputing taste. It is generally believed that, with 
conditions suitable for each system of lighting, the direct system 
will deliver about twice as much light upon the table plane as does 
the indirect system, while each will illuminaté the walls moderately. 


DECORATIVE LIGHTING UNITs. 


The decorative feature has kept pace with developments in the 
other branches of the art. Lighting auxiliaries are consistently 
being improved in appearance, as well as in other features of 
effectiveness. Efficiency of reflection, the necessary degree of 
diffusion, and the proper direction of light are being achieved 
more and more completely as experience becomes greater. In 
good taste and other qualities that make for pleasing effects, con- 
stant advances are also being made. Old lines of lighting glass- 
ware, including the prismatic, have been modified so as to render 
them more pleasing in appearance; while the addition of new lines 
of phosphate and other glass affords the user a number of alterna- 
tives in the way of glassware equipment suitable for use with any 
given type of fixture in any ordinary installation. Whatever the 
character of the installation may be, it is more than likely that, 
unless it is extraordinary, some fixture and some kind of glass- 
ware may be obtained which may be used with fair satisfaction. 
Unless installations are so unusual as to demand the design of 
special lighting equipments, those now obtainable must be con- 
sidered to afford a very satisfactory range of selection. 


VENTILATION OF GAS=MAINS AND CONNECTIONS. 


Herr W. Eisele, the Manager of the Cassel Gas-Works, describes 
in the “ Journal fiir Gasbeleuchtung” of the roth inst., a plan 
which he has adopted for the ventilation of gas-mains and connec- 
tions, with the object of preventing accumulations of gas beneath 
impervious pavements. The plan facilitates the discovery and 
localization of leaks in mains, and avoids the risk of gas pene- 
trating from the soil beneath paved streets into the basements 
of houses. 


His plan is not new, but has been followed by him in Cassel and 
other places for some years past. It does not appear, however, to 
be generally known. He is aware that continuous ventilating 
channels, with vents at the pavement level, have been provided 
over gas-mains; but in reality they have the disadvantage of 
allowing any escaping gas to pass along the whole length of the 
channel and of hindering thereby the localization of the leak, 
while the vents soon become ineffective through being choked by 
road dirt. Herr Eisele divides the ventilating channel into sec- 
tions, cut off one from the other, and provides vents opening above 
the level of the pavement. 
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He carries out his plan in the following manner. The main is 
covered in to about 4 inches above its crown; then a small 
channel is made over the crown for five to eight lengths of pipe, 
and is filled in with gravel or ballast, which is covered with strips 
of roofing felt. The soil which is filled in on top of the latter 
does not, therefore, block the interstices in the ballast. Between 
one such ventilating section and the next is left a length of pipe, 
over and round which clay or other impervious material is rammed. 
A service connection about the middle of each ventilating section 











is similarly provided with a channel of porous material covered 
with roofing felt; thus furnishing a ventilating passage between 
the channel on top of the main and the side walk. This passage 
is given a vent either through holes in the base of the column of a 
public lamp (fig. 1) or through a special cast-iron ventilator about 
12 inches high placed against the wall of a house (fig. 2). The end 
of the passage should be sealed-off by impervious lining from the 
masonry of the house wall, in order to prevent any escaping gas 
penetrating the latter. The channel costs about three-farthings a 
foot run, and a ventilator, required at intervals of about 80 feet, 
a shilling. The cost of the ventilating system is, therefore, low. 
By its use a leak in a main laid under an impervious pavement is 
readily detected by the smell of gas escaping from the ventilator, 
and is located at once to a section of five to eight lengths of pipe. 





HIGH-PRESSURE GAS IN THE LAUNDRY. 





This was the title of a paper read by Mr. C. P. FowLer at a 
meeting of the Royal Counties Laundry Association held at 
Maidenhead. The text of the paper was given in the “ Laundry 
Record,” from which the following particulars were obtained. 


At the outset, the author explained that he was not posing as a 
technical gas engineer, but purely as a laundryman, and also as a 
representative of the improved “ Cook” system, which had been 
invented by a laundryman whose name it bears." Before describ- 
ing the system, Mr. Fowler briefly explained the nature of high- 
pressure gas, and then stated that in the ‘“‘ Cook” system the best 
working pressure was 60 inches, with which they did nct require 
any air-blast, as they supplied with the irons, machine burners, 
and lamps a specially constructed bunsen. The gas, therefore, 
passes through the air chamber, and carries with it into the iron, 
&c., the exact quantity of air required—ensuring better combus- 
tion, and consequently an entire absence of smell or dirt. 

By means of a few specimens exhibited, the author demon- 
strated the simplicity of the regulation of the gas for the irons, 
&c. The operator does not have to regulate several taps. All he 
or she has to do with the system is to turn off the gas to the 
amount necessary to produce the heat required for the class of 
work in hand. The irons are quite as easy to use as an ordinary 
sad iron. They are only connected to the gas service-pipe by a 
short length of rubber’ tubing—-not, as in the case of aii-blast 
irons, by heavy flexible tubing. There is another advantage. 
High-pressure gas does not cost any more to instal than ordinary 
gas; a 3-inch barrel being large enough for fifty irons. It is also 
run the same way; therefore there 1s no necessity to have the 
pipes or standards fixed to the table. Usually, the gas service is 
carried as far above the tables as possible, leaving the boards 
perfectly clear; thus giving greater space and causing no obstruc- 
tions to the worker. In running the gas supply high above the 
tables there is another advantage—viz., that of economy—as the 
same service and pressure will do the lighting. 

Turning to the saving effected in consumption by the use of 
high-pressure gas, Mr. Fowler remarked that an ordinary air-blast 
iron—say, 8 lbs. in weight—according to tests that have been 
made, consumes from 6 to 10 cubic feet of gas per hour, and does 
not always give an intense and regular heat. High-pressure gas- 
irons of the same weight, fitted with the “ Cook” special burner 
or mixer, consume from 2} cubic feet of gas per hour for dry- 
cleaned work, to about 5 cubic feet for wet, heavy laundry work. 
This, the author stated, has been proved on servants’ dresses, 
raw-starched and hydroed. With the shirt and collar machine 
burners, a still greater saving is effected. A collar machine of 
(say) 78-inch roller will need to burn with air-blast quite 20 cubic 
feet of gas per hour. According to tests which have been made, 
after the roller has become perfectly hot the heat can be main- 
tained with a consumption of 10 cubic feet of gas per hour. With 
rollers of other sizes, the consumption is pro ratd, rising about 
2 cubic feet per hour for every 4 inches additional length of roller. 
With goffering machines and neck-banders, the consumption is 
about half the quantity of an iron. 

Passing on to deal with lighting, the author said: Of course, 
most of you are aware that electric light is making great efforts 
for popularity ; but with high-pressure gas lighting it cannot com- 
pete. In the first place, it does not give anything like the light; 
and it is not so pure a colour—being nearly always of a yellow 
tint, which is very unsuitable for white work, as the ironer is not 
able to see if she is scorching or not. It is also very much more 
expensive, not only in consumption but for the upkeep. As to 
the consumption of gas by high-pressure lamps, there is no light 
that can compare with it for economy, as the following figures 


(for 10,000-candle power), which are taken from the greatest 
authorities, will show :— 


: Efficiency Consumption Cost 
Illurninant. per Cubic Foot in Cubic Feet per 
per Hour. per Hour. Hour. 
Flat-flame burners . . 3¢.p. 3333'°3 wa Ios. 
Ordinary incandescent 
burners ee $52 666°6 = 2s. 
High-pressure inverted 
burners 60 ,, 166°6 és 6d. 
* The system was described in connection with the recent Laundry 


Exhibition [see ante, p. 81].—ED. J.G.L. 
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Mr. Fowler then gave the figures for the same candle power 
for electric lamps, as follows: 


Efficiency Consumption Cost 
Lamp. per Watt in Watts per 
per Hour. per Hour, Hour. 
Carbon filament . . . 0°25¢.p. 40,000 10s. od, 
Metallic filament(Osram) o*80 ,, 12,000 .. 3 Ih 
Do. (newlowvoltage) 1*oo ,, 10,000. 2 6 
Flame arc . £70. ws 3,700 o lr 


The author explained that the figures he had quoted were 
based on an average price of 3s. per 1000 cubic feet for gas, and 
electricity at 3d. per unit; and he pointed out that the saving at 
this price was nearly 50 per cent. Mr. Fowler then proceeded to 
contrast the cost of upkeep, and said: You are well aware of the 
price of most electric bulbs and their life. Compare this with 
the renewals for high-pressure gas-lamps. Should you prefer to 
use globes, if one breaks, a few pence will renew it. Very few 
factories use globes with the lights—only where there is a draught. 
The only other expense likely to be incurred is for mantles. The 
cost of these is from 4d. each. The life of a high-pressure gas- 
mantle is very long. Being made of double texture, and also 
being soft, it can be handled. 


STEAMING AND COMBUSTION RATES FOR GAS- 
BENCH FURNACES. 


This is a subject dealt with by Mr. P. T. Dasurett in the 
current issue of the “ American Gas Institute News.” 


He points out that in the March number of the periodical 
named [see ante, p. 33}, speaking of the proper rates of steam 
admission and combustion for a bench-furnace, it was stated that 
o'5 lb. of steam per pound of fuel consumed was the proper 
steaming rate, and that 8 lbs. per hour per square foot of grate 
was the proper combustion rate for such a furnace. 

This, Mr. Dashiell says, is probably true for certain fuels with 
small and high-fusing-point ash content. That it is not true for 
all fuels is borne out by quite long experience in a plant contain- 
ing twenty-eight such furnaces, where there has been in use for 
six years a West Virginia coal producing a coke containing 10 per 
cent. of ash with a fusing point of about 2300° Fahr.—this coke, 
as drawn from the retorts, being used for fuel for the bench- 
furnaces. In this plant, the average rate of steaming is about 
1'25 lbs. of steam per pound of fuel consumed; and the average 
combustion rate 5°4 lbs. per square foot of grate per hour. 

To show the effect upon the fuel consumption of one of these 
furnaces of reducing the rate of steam admission, a series of tests 
has been run covering a period of fifty days, using varying 
quantities of steam per pound of fuel, and a combustion rate of 
4°31 to 5°05 lbs. per square foot of grate per hour. The results 
are as follows :— 





Rate of Steam Consump- Fuel Cost of Car- 

Admission to Combustion _ tion of Fuel _bonizing One Net 
Furnace— Rate. Poundsof per Net Ton of Coal with 
Pounds of Fuel per Sq. Ft. Ton of Steam at ‘o2tc. 
Steam per Grate per Hour. Coal Car- rer Pound and 

Pound of Fuel. bonized, Cokeat ‘2c. perlb, 


I 0* 460 oe 5°05 oe 317 67°5 
2 0°565 - 4999 ++ = 313 66°3 
3 I* 100 4°51 oe 283 63°1 
4 1*500 4°31 oe 276 63°9 


During the first and second tests, it was necessary to repeatedly 
remove the clinker accumulation from the furnace walls, using 
hold-up bars so as to accomplish this, and losing some good com- 
bustible with the clinker each time. 

During each removal of clinker, the setting lost heat, which had 
to be returned to it by burning additional fuel. The gas-making 
capacity of the bench was lowered until the heat of the setting 
was regained. Much labour was expended in removing the ac- 
cumulation of clinker. 

During the third test, clinker was not formed in sufficient quan- 
tities to necessitate the use of hold-up bars at any time. All the 
ash was removed by pricking and slicking the fire, with the 
expenditure of a small amount of labour. The heat of the setting 
remained practically constant, as did, in consequence, also the 
gas-making capacity of the bench. 

During the fourth test, no clinker whatever was formed; the 
condition of the bench was consistently good; and the actual 
bench fuel was lower than in any of the other three cases. The 
cost for total fuel to carbonize a net ton of coal is, however, 
slightly higher than in the case of the third test, where the 
steaming rate was 1°1 lbs., instead of 1°5 lbs. per pound of fuel 
consumed, 

From these figures, it appears that the rate of steam admission 
at which the fuel bed temperature is so low as to make poor pro- 
ducer gas, has not yet been reached inthis furnace. The rate of 
steam admission, however, with which the fuel-bed temperature 
was maintained below that at which its ash would fuse, has been 
reached. It lies between 1 and 1°5 lbs. of steam per pound of 
fuel consumed for this particular fuel. 

Formerly, in the same plant, bench fuel of the same type was 
consumed at the rate of g to 10 lbs. per square foot of grate per 
hour. The reduction of this rate in recent years to an average 
of 5*4 lbs. has shown a saving in bench-fuel of about 12 per cent. 
It therefore seems that the character of the fuel to be used must 
be known before the rates of steam admission and combustion 
for a bench-furnace can be accurately stated. 





CORRESPONDENCE. 


[We ave not responsible for opinions expressed by Correspondents. ] 





Dr. Bone on the “ Hygienic Efficiency of Gas-Fires.” 


S1r,—My attention has been drawn to the fact that the Davis Gas- 
Stove Company, Limited, have a full-page advertisement, entitled 
“ Hygienic Efficiency of Gas-Fires,” in your issue of 13th inst., giving 
prominence to twenty-two words extracted from the final paragraph of 
my summarized report of the roth ult. [appearing on p. 389 of your 
issue of the 6th inst.] upon matters submitted to me for investigation 
by John Wright and Eagle Range, Limited. 

I wish to take the earliest opportunity of stating: (1) That the use 
of the said words, and of my name and titles in such connection, by 
the Davis Gas-Stove Company was entirely without my knowledge or 
authority ; and (2) that the detachment of the said words in the ad- 
vertisement from the context of the said paragraph of my report is, in 
my opinion, an unwarranted proceeding, against which I emphatically 

rotest. 
‘ In order to rectify any wrong impression which may have been 
created by this unauthorized use of the extracted words, and of my 
name and titles, in such connection by the firm in question, I will, with 
your kind permission, reproduce the final paragraph of my report, 
italicizing the words which have been extracted therefrom, so that the 
effect of the suppression of the remainder will be at once clear to all. 


‘“‘ My investigation has also disclosed the fact that whilst the new 
construction advocated does effect the complete discharge of the products of 
combustion through the flue vent, without any flue attachment, it does not 
necessarily, on that account, give a better ventilating effect than the 
other type of fire examined, when both are working under the same 
conditions of flue draught—in fact, quite the opposite is the case.” 


London, May 17, 1913. Wituiam A. Bone. 
[We are extremely pleased to give Professor Bone the opportunity 
of making his protest, in order.to completely detach himself, in view 
of his official position and of his Fellowship of the Royal Society, from 
the use of his opinions in a trade advertisement. But from no other 
point of view do we see any necessity for making the protest. It is 
quite a common thing for writers and trade advertisers to quote the 
opinions of men of high position in all walks of life. Take, forexample, 
the advertisements that appeared extensively in the Daily Press last 
Saturday making preliminary announcement of the issue of the Nitrogen 
Products and Carbide Company, Limited. These advertisements were 
intended to excite the interest of the public, and to obtain subscriptions 
forshares. Following the heading to the announcements, the very first 
words were : “ Sir William Ramsay, F.R.S., addressing the members of 
the British Science Guild,” &c. We do not fora moment suppose that 
authority was sought from Sir William to use his name and titles in 
this connection—the promotion of a manufacturing and trading com- 
pany—nor do we suppose he has, in any way whatever, troubled to 
protest against such use without his sanction. Public use of their 
views and opinions most great men regard as being incidental to their 
position. The quotation made by the Davis Gas-Stove Company was 
a definite one; and the inclusion of a reference to the page of the 
“ JouRNAL” in which the article appeared from which the quotation 
was made, indicates that the Davis Company were rather desirous than 
otherwise that the readers of the advertisement should see the source 
from which quotation was made, as well as the context. Various 
people, while sympathizing with Messrs. John Wright and Co. over 
having been the means of providing a competitor with the material for 
a striking advertisement, have referred to the advertisement as a clever 
one. However, Professor Bone’s letter will make it abundantly clear 
that he did not give any authority for the use of his opinion and name 
in a trade advertisement.—Ep. J.G.L.] 


-_— 


Hygienic and Heating Efficiency of Gas-Fires. 


S1r,—Suggestions have been made to us by some of our friends 
that we should at once deal with Mr. Yates’s article which appeared 
in your issue of the 6th inst. 

It is, however, only fair to Mr. Yates, in view of the letter published 
over our name in your last issue, that we should give him an oppor- 
tunity of supplying facts and figures already asked for. But if Mr. 
Yates denies us the facilities for carrying out parallel investigations to 
those conducted at his works, we shall be prepared—if no further 
communication is received from him in the meantime—to deal with 
the matter by means of a reply, from our own standpoint, in an early 
issue of the ‘t JouRNAL.”’ 

When writing on the subject, perhaps Mr. Yates will also inform us 
(and others interested in this matter) why there has been such a de- 
cided change in the position which he takes up now as compared with 
that occupied by him in 1910. As we understand Mr. Yates to-day, he 
appears to be endeavouring to justify the existence of certain fires 
which are known to allow products of combustion to escape beneath 
the canopy, whereas in an advertisement published by his firm in the 
‘* JouRNAL ” during September, rgro, and headed in bold type, ‘‘ NINE 
INDISPENSABLE POINTS IN EVERY GOOD GAS-FIRE,” point 
No. 3 reads as follows :— 

“NO PRODUCTS OF COMBUSTION ESCAPING BE- 
NEATH THE CANOPY.—We cannot too strongly urge gas 
authorities to test every type of fire offered them, whether by us 
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or any other maker, and make sure that this most vital point is 
safeguarded. Last year, a number of fires which we bought 
and tested poured the products of combustion into the room.” 


At the bottom of the advertisement in question, it is stated that this 
condition—viz., no products of combustion escaping beneath the canopy 
—is complied with in Messrs. John Wright and Co.'s “Thermo X” 
series of fires. 

In 1910, Mr. Yates appeared only too anxious that this vital point 
should be made the subject of test by gas engineers—well knowing, as 
he must have done, that no simple method was then available for the 
carrying out of such atest. However, now that the “‘ Shadowgraph 
Test ” has proved that certain modern fires do not embody this ‘‘ in- 
dispensable” and “ vital” point, as mentioned in September, 1910, Mr. 
Yates has apparently changed his views on this important question ; 
and he now endeavours to condemn the hygienic series of fires of our 
manufacture, which embody the feature he formerly considered so 
“yj ” “jy ; ” 

vital ” and “indispensable. Tue Davis Gas-STovE Co., Ltp. 
59, Queen Victoria Street, E.C., May 17, 1913. 


Gas-Fire Construction. 


S1r,—I have been much interested in the correspondence, &c., that 
has passed in the pages of the ‘‘ JouRNAL” on the subject of gas-fire 
construction—especially that in relation to the design of canopies and 
flues. 

To my mind, a fire which carries off all its products under the influ- 
ence of ordinary chimney draught (no flue elbow fitted) fulfils all re- 
quirements—especially when its construction ensures 5 to 8 per cent. 
of additional radiation. 

I have had occasion to test nearly all makes of gas-fires, and many in 
experimental stages ; and I have invariably found that those with deep 
canopies showed considerably less radiation efficiency than others not 
so constructed. 

A simple test when the fire is in position (and one that the house- 
holder could see for himself, and appreciate) can be carried out by the 
aid of an 8-inch square of stiff sheet copper, well nickel-plated. This 
the fitter could carry with him—inspectors also could do so when 
called upon to investigate complaints of ‘smelling ” of gas-fires—and 
by cooling it in water, lightly drying and placing it at the edge of the 
canopy of the gas-fire, at once detect products of combustion entering 
the room. No ice is required; ordinary tap water will be found quite 
practicable. 

It would be interesting and instructive if, on such matters as these, 
the opinions of gas-fitters (preferably under assumed names) could be 
obtained ; their first-hand experience enabling them to speak with some 
weight, and further (I think) without bias. 

May 10, 1913. 





EXPERIMENTER, 


iin 


The Testing of Refractory Materials. 


Sir,—The Refractory Materials Committee will, I feel sure, be 
grateful to Mr. John West for calling attention to the discrepant re- 
sults he has received with regard to the samples of Silica bricks which 
have recently been brought to his notice. 

It is very unusual for a technical man of repute to refuse to disclose 
his method of testing ; and the only remedy in such cases of what Mr. 
West calls ‘‘ fads and fancies,” seems to be to have nothing to do with 
them. The Refractory Materials Committee have endeavoured to set 
up a standard method of testing, which they are of opinion will be fair 
to manufacturer and purchaser alike ; and unless very full information 
is forthcoming relating to tests giving 20 per cent. higher results than 
are possible by the method described in the standard specification, it 
does appear that they should be received at least with very great 
caution. However, Mr. West has promised to lay such information 
as he has got before the Committee; so it may be possible to clear the 
matter up. 

The suggestion made by yourself and Mr. West—that the Com- 
mittee should undertake the preparation of a list of manufacturers who 
would guarantee their material to be in accordance with the standard 
tests, and also a list of analysts who would undertake to carry out such 
tests when required—will be brought before the next meeting of the 
Refractory Materials Committee. The latter have had in mind the 
question of preparing the list of manufacturers, primarily for the pur- 
pose of relieving engineers of small works of the cost of making fre- 
quent and somewhat expensive tests ; but it was first necessary to get 
the specifications prepared, and afterwards give manufacturers and 
technical men an opportunity of considering the requirements. It may 
be that the Committee will now decide that the time has arrived to 
undertake the preparation of the list suggested. 

F. J. Bywater, 
Hon. Secretary, Refractory Materials Committee. 

East Greenwich, May 16, 1913. 


alien 


Scientific Carbonization. 

Sir,—Mr. R. Nelson has certainly “ dotted the i’s” in the word 
“scientific” as applied to carbonization in vertical retorts by his re- 
cently published excellent carbonizing results; and if we are to hear 
more of science in this matter, it must be to record the periodicity of 
distillation, since present-day continuous retorts are but intermittent 
retorts of much greater frequency. 

I concur with all the congratulations to Mr. Nelson for his splendid 
carbonizing achievement ; but it was with mixed feelings that I read of 
the complimentary remarks, ve his mode of charging by means of shoots 
to get a less dense charge, more free escape of gas, and a less dense 
coke, which I regard as originated by me in conjunction with Messrs. 
Dempster, independently and before the date of the Dessau début in 
this country, as I will proceed to show by a cursory review. 

In the year 1908, we obtained two patents for methods of charging 
intermittent vertical retorts, whereby the charges were more lightly 
laid and the gases permitted to more freely escape. 

In the year 1911, Mr. P. C. Holmes Hunt, of Melbourne, in his paper 











on “ Carbonizing Systems,” said of Dempster’s, which he had inspected 
at Cleethorpes: 


“The arrangements for operating the retort mouthpieces 
appeared decidedly ingenious, and the device for charging the re- 
torts distinctly good from the point of view of reducing the smoke 
to a minimum and further simplifying the work of the men. The 
idea, however, to endeavour to charge in such a way that the 
larger lumps all accumulated at one side of the retort is doubtless 
based on the earlier experiences and theories in regard to the 
Dessau system.” 

In the year 1911, Mr. Charles Dru Drury, in his paper, also said : 


“ There are several directions in which he considered Dessau 
installations might with advantage be modified to suit English 
conditions.” 

Therefore, to the unbiased, it will be seen that we had patented and 
practised in 1908 (after weeks of experiment), what in 1911 was said to 
be early theories of the Dessau system, which theories (as far as the 
Dessau system is concerned) reached fruition to suit English conditions 
through Mr. Drury and Mr. Nelson in the year 1912, by adopting the 
very means described in our 1908 patents. 

Elland, May to, 1913. 

[Consequent on the Whitsun Holidays, the above letter came to 
hand too late to be included in our May 13 issue.—Ep. J.G.L.] 


REGISTER OF PATENTS. 


Production of Sulphur and Sulphates from Poly- 
thionate Solutions. 
FELD, W., of Linz-on-the-Rhine, Germany. 
No. 10,147; April 29, 1912. 


H. J. TooGcoop. 











Convention date, March 7, 1912. 


After a lengthy specification (extending to more than seven closely 
printed pages, and with copious references to his previous patents) the 
inventor makes twelve specific claims for processes in which polythion- 
ate solutions are alternately treated with gases, vapours, or liquors 
which contain reducing agents, and with sulphurous acid, and the 
thionates are subsequently converted into sulphate. His proposal is 
to supply a quantity of sulphurous acid which is insufficient for the 
complete oxidation of the thiosulphate present into polythionate, in 
order that an excess of thiosulphate shall be present both during the 
absorption of the reducing agents and during the formation of thiosul- 
phates as well as during the reconversion of the thiosulphates into 
polythionate. 
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Feld’s Thionate Liquor Regeneration Chamber. 


In order to regulate exactly the formation of polythionate and to 
retard the formation of sulphate without loss of sulphurous acid, he 
says it is advisable to carry out the treatment of the thionate liquor 
with sulphurous acid on the counter-current principle. The thionate 
liquor to be regenerated is treated with sulphur dioxide in an apparatus 
comprising two or more chambers, which may be arranged side by 
side, but are preferably superposed. He suggests using a vessel with 
four superposed chambers. The liquor from the gas-washers enters at 
A, and the gases containing the sulphur dioxide enter at B. The 
chambers are formed by the partitions D, with central openings E 
through which the liquor ascends. Stirring arms F are used to mix 
the descending liquor with the ascending gases. The polythionate 
liquor passes off by the outlet C, which is arranged to maintain the 
required constant level of liquor in the vessel. 

If this treatment were effected in one chamber only, the whole of 
the liquor would ultimately reach such a state that the reaction of 
sulphurous acid would become too slow, and the sulphurous acid 
further introduced would pass the liquor unabsorbed. By passing the 
liquor through two or more chambers the liquor in the first chamber 
in which the sulphurous acid enters will constantly be acid; and in 
this chamber the principal amount of polythionate is formed. The 
succeeding chamber or chambers will always contain such an excess of 
thiosulphate that the sulphurous acid which has not been absorbed in 
the first chamber is absorbed in the succeeding chamber or chambers. 
In order to effect as much as possible the absorption of the sulphurous 
acid, thorough mixing is effected by means of some suitable stirring 
arrangement. 

After the liquor has accumulated a sufficient amount of ammonium 
salts, it is treated for the formation of sulphate. In the latter case, 
the remaining liquor is then diluted by the addition of fresh water or 
ammoniacal water, and brought up to the required volume and used 
again in the washing operation. Sulphurous acid is passed through 
the part of the liquor which is to be treated for the formation of sul- 
phate, and the liquor is heated in a boiling apparatus. It is said to be 
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advisable to supply only so much sulphurous acid to the liquor that a 
good third, or half, of the molecular proportion of the thionates 
present is converted into polythionate. Although the liquor may be 
treated with sulphurous acid above this limit, it is more advantageous, 
for the purpose of accelerating the formation of sulphate and obtain- 
ing a neutral sulphate, to limit the supply of sulphurous acid. 

The formation of sulphate may also be effected in two separate 
appliances, first treating the liquor with sulphurous acid in apparatus 
similar to the regeneration apparatus with a constant level of liquor 
and a stirring device, and comprising two or more chambers. From 
this apparatus the liquor passes into the boiling apparatus in which the 
thionates are decomposed into sulphates and sulphur; sulphurous 
acid being eventually evolved. The precipitated sulphur is separated 
from the sulphate solution, and this is treated to yield crystallized 
sulphate. 


Geysers or Water Heaters. 


BarraceT, T. E., and the PARKINSON STOVE Company, LIMITED, of 
Birmingham. 


No. 10,236; April 30, 1912. 


This invention consists essentially in the provision of ‘‘simple but 
efficient and separable or detachable means for sealing the joints of the 
chambers or jackets so as to prevent the products of combustion from 
coming in contact with the water, and also the provision of means 
whereby the different chambers of the geyser are rendered readily de- 
tachable for cleaning or replacement.” 





Barralet’s (Parkinson Stove Company) Geyser. 


As shown, the geyser comprises two annular trough-like chambers, 
one smaller han the other and fitting within the interior thereof, so 
that the walls of the two troughs are separated by annular spaces con- 
stituting a U-sectioned jacket in which the wateris heated. Theinner 
trough is detachably secured in position by bolts passing through the 
bottoms of the two troughs, with distance-pieces between. The cen- 
tral opening through the outer trough constitutes a flue through which 
the hot products of combustion ascend. Above the troughs isa super- 
imposed hollow crown, suspended from an overhead water-inlet 
chamber by short tubular branches, which, at their upper ends, are 
detachably connected to the water-chamber. The crown is of inverted 
cup shape, with the sides depending a short distance into the mouth of 
the inner trough of the water-heating chambers. The sides also carry 
a cylindrical depending partition, which extends nearly to the bottom 
of the inner trough ; so that the hot gases are compelled first to pass 
downwards upon the one side of the partition, and then to ascend upon 
the other side—‘‘ thus ensuring the efficient and thorough heating of 
the water.” 

The outer casing of the geyser is made with double walls, forming an 
annular water-chamber, which communicates with the jacket between 
the two troughs by a number of short horizontal tubular branches 
whose outer ends are secured to the inner wall of the double exterior 
casing. The detachable upper part of the outer or inner wall of the 
exterior casing is adapted to socket into the lower part as far as astop 
shoulder. When removed, access is given to the union nuts, so as to 
allow of their ready removal when it is desired to disassemble the 
parts. In the lower portion of the annular chamber of the exterior 
casing is an outlet through which the heated water issues. 

The course of the water is from the top water-inlet chamber, through 
the tubular branches to the hollow crown, thence through the central 
T-piece, into the jacket between the annular troughs. From this 
jacket it passes through the horizontal branches into the outer chamber, 
and issues through the outlet. The hot gases pass up the central flue, 
into the interior of the inner annular trough and around the depending 





partition, and away through the chimney—a certain portion also pass- 
ing between the outer surface of the larger trough and the surface of 
the outer case. 

In order to prevent the products of combustion coming into contact 
with the water, the upper open ends of the’ U-sectioned water-jacket 
between the two troughs are sealed by means of annular spring-sided 
channel-sectioned rings having flanged upper edges—the rings being 
forced into the open ends of the jackets so as to make a tight fit and be 
held in place by friction. Or the outer trough may have channels 
formed around the inside of the upper end, and the inner trough may 
have external depending webs which enter channels. The latter be- 
come filled by the water in the chambers, or by the fluid of condensa- 
tion. This forms an effective seal; otherwise any suitable sealing 
material may be placed in the channel. 


Bunsen Burners. 
BIHELLER, S., of Chiswell Street, E.C. 
No. 11,564 ; May 15, 1912. 


This invention relates to a device for simultaneously regulating the 
supplies of air and gas, and an auxiliary and independent device applied 
to one burner, consisting of an obstacle projecting into the stream of 
gas for the purpose of regulating its suction action, and thereby further 
regulating the proportion of gas and air. 








Biheller’s Regulating Bunsen. 


The illustration shows an elevation (partly in section) of one form of 
the burner as applied to an inverted gas-lamp ; a cross section (on an 
enlarged scale) of the device for controlling the gas and air supply ; and 
a detail to illustrate the means for actuating the needle valve control- 
ling the gas supply. 

The gas supply pipe A carries the burner proper, and the pipe through 
which the mixture of air and gas is supplied to the three mantles. 
From the main gas-pipe branches-off a small pipe to supply the usual 
pilot light. Another branch pipe conveys gas from the main pipe to 
the interior of a casing B, which is provided with a fixed nozzle C for 
the exit of the gas into the mixing-chamber D. The exit of the gas 
through the nozzle is governed by a needle provided with a screw- 
threaded shank and a double-armed lever E, to be actuated by chains 
fixed to both ends. The casing containing the gas-nozzle and the 
needle is screwed into the end wall of the circular mixing-chamber ; 
while the gas and air-pipe opens into the same mixing-chamber at a 
point opposite the gas-nozzle. The mixing-chamber into which the 
casing B is screwed is provided with an aperture governed by two 
shutters, one of which serves for adjusting, more or less permanently, the 
size of the openings through which the air passes from the outside into 
the mixing-chamber. The other shutter is coupled with the lever 
actuating the needle valve, so that the air and gas supplies are 
opened and closed by one movement of the lever. Thus when the 
gas supply is cut off, no air can pass into the mixing-chamber. 

In order to avoid the danger of back-firing, there is provided an 
obstacle which is adapted to be moved into the path of the gas-jet, so 
as to break-up the stream of gas and reduce the sucking action exerted 
by the gas. The obstacle is in the form of a conical body F, adapted 
to be moved across and transversely to the nozzle C. By screwing it 
more or less into the mixing-chamber D, the distance of the operative 
surface of the conical body from the nozzle may be adjusted—the 
smaller the distance the greater the proportion of gas in the mixture, 
owing to the decreased suction action of the gas-jet. It is notintended 
to close the nozzle by the obstacle, but merely to break-up the gas-jet 
so as to reduce its sucking action. 


Devices for Regulating the Supply of Gas. 
Rustic, F. J. H., of Stockholm. 
No. 11,591; May 15, 1912. 


This invention provides apparatus by means of which the area of 
the passage opening to a gas-burner may be varied so as always to 
feed the burner with gas at a constant pressure, notwithstanding 
that a variable pressure is acting upon the movable member of the 
lighting device. Lighting apparatus comprising this combination is 
usually provided with two movable members or cup valves—one for 
regulating the pressure, and the other for the flame regulating mech- 
anism. According to the present invention, however, a single movable 
member operates the two valves. A ; 

The position of the movable member or diaphragm A is determined 
partly by the pressure of the gas entering through the opening below, 
and partly by the spring B acting in the opposite direction. C is the 
inlet passage of the conduit to the burner, D is the burner valve, 
below which is lever mechanism of the kind described in patent 
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No. 1285 of 1912, by means of which the valve is operated by the 
diaphragm A, which is combined with a second diaphragm E, to 
which the movements of the first diaphragm are communicated. This 
arrangement is known fer se ; but according to the present invention it 























Rustige’s Gas Regulating Device. 


is combined with a pressure regulating valve, which is soconnected to, 
or acted upon by, the diaphragm A, owing to the movements of the 
latter caused by the variations in the gas pressure, as to reduce or in- 
crease the area in corresponding proportion—the gas passing through 
the inlet being thus kept at constant pressure. 

In the form shown the valve consists of a plug F inserted into the 
inner end of the passage C and connected to one end of a bell-crank 
lever in the casing of the device; the other end of the lever being con- 
nected toA. The inlet to the passage C consists of a longitudinal slot 
in the inner end of a hollow cylinder, preferably rotatable in another 
cylinder G provided with a corresponding slot—the width of the 
passage area, and thus of the gas current, being controlled by rotating 
one of the cylinders relatively to the other. 

When the pressure in the gas conduit increases, the movable mem- 
ber A raises the inner end of the lever, rotates it, and pushes the plug F 
into the cylinder G, whereby the free length of the slot will be reduced 
in proportion to the increased pressure. When the pressure is again 
lowered, the diaphragm A is also lowered and the plug withdrawn so as 
to increase the free length of the slot—a regulation of the gas pressure 
being thus attained. 


Regenerative Chamber Ovens for the Manufacture of 
Coke or Gas. 
LENGERSDORFF, N., of Bunzlau, Silesia. 
No. 19,812; Aug. 30, 1912. 


This invention relates to the heating of regenerative chamber ovens 
for the distillation of coal, and has for its object to equalize, as far as 
possible, the resistance to the draught in the separate heating flues. 

The flues for heating the several chambers are grouped together, and 
the separate groups of flues are then so interconnected that the gas 
which ascends in the first group descends in the third, while the gas 
ascending in the second group descends in the fourth. Passages pro- 
vided in the oven base to allow of the supply of fresh air and the escape 
of spent gases run lengthwise of the oven. 

This arrangement, it is said, has the advantage that the resistance to 
the draught is in all the groups absolutely the same, with the result 
that completely uniform heating is secured ; while the arrangement of 
the oven base in such manner that all the passages through which 
(according to the position of the reversing device) air enters the 
regenerators, or spent gases leave them, run in the direction of the 
length of the battery of ovens, secures the further advantages that only 
a single reversing valve is required, and that the air can ascend vertic- 
ally into the regenerators. The supply of air and gas can conse- 
quently ascend vertically into the heating flues in the walls between the 
retorts, 


Valves for Distance Controlled Gas-Burners. 
SprEADBURY, R. J., of Tunbridge Wells. 
No. 27,539; Nov. 29, I912. 

This valve for gas-burners closes the main gas-way by means of a 
ball which, when the full gas pressure is admitted (by manipulating a 
distant switch or tap), is displaced and rolled against, or on to, or into, 
the orifice of the bye-pass—thus closing the latter until the full gas 
pressure is cut off, whereupon the ball 
returns to its original position and 
closes the main gas-way. It is said 
that substituting a rolling for a lifting 
action “renders the valve more reliable 
in operation.’’ 

The casing shown a turned 
out of a solid block of metal) is screwed 
to the gas-pipe above ; the burner being 
attached below. Inthe position shown, 
the ball D closes the main gas-way E to 
the burner, and gas for the pilot flame 
passes through the bore F and nipple G 
into the bye-pass tube H. When the 
distant gas-tap is opened, there is a 
sudden increase of pressure of the gas 
Passing through F, which increased pressure is first exerted on the 
Side of the ball which is turned from the nipple G, with the result 
that the ball is dislodged from its seat on the main gas-way and rolled 








Spreadbury’s Valve for 
Distance Pressure Lighting. 








into the coned end of the nipple. The bye-pass is now closed so far 
as the orifice of the nipple is concerned; but the pilot flame is not 
completely extinguished, since the gas is supplied to the bye-pass 
through the duct I and the perforations Kinthe nipple. The pressure 
in the bye-pass is, however, less than that in the casing, so that the 
ball remains against the end of nipple; but when the distant gas-tap 
is closed, the pressure falls and the ball rolls back into the position 
shown. 


Liquid Distributors for Gas Scrubbers. 
Davipson, W. B., of Birmingham, and LIiversEDGE, A. J., of Croydon. 
No. 2541; Jan. 31, 1913. 


This distributor for gas scrubbers is said to have “considerable 
advantages, owing to its enabling a regulated drop distribution to be 
obtained which may be sustained even where partial obturation of 
some of the holes occurs through the presence of foreign matter in the 
liquid ” The vessel employed permits “a range of different head- 
levels of liquid above the diaphragm or plate in which the distributing 
apertures are arranged, in combination with an adjustable carrier plate 
or means for the pins which co-operate with these apertures so that the 
relation of the pins to the apertures may be adjusted to regulate the 
speed of the drop distribution.” 











D 


SSS SSK 


























| Eeeeemena ge 
t--_--.---., 





Davidson and Liversedge’s Scrubber Liquid Distributor. 


An example of the invention, in a form suitable for application to a 
gas scrubber, is shown—a sectional view of the distributor, a sectional 
plan of the distributing apertures, and a plan of a form of control 
device that may be used. 

A vessel into which liquid may be supplied at a regular flow has a 
diaphragm B (forming the bottom) provided with a number of aper- 
tures C, A liquid gauge may be arranged on the vessel, apertures for 
this purpose being shown in the wall at the left. The inlet is provided 
toward the upper part, as at D, and the vessel provides for a consider- 
able variation of level of liquid above the diaphragm. A carrier plate 
or disc E is provided, from the underside of which project taper pins 
F which enter and pass through the holes C to form drop producers ; 
“the liquid clinging to the pins in its downward passage (owing to its 
surface tension), and dropping off the fine ends of the pins in drops.” 
The carrier plate is provided with a screwed rod G, passed through a 
plate H and tapped nut I provided with means for rotating it, so that 
it may raise and lower the rod G and consequently the carrier plate E. 
A plate provided with nibs K indicates the positions of the carrier 
disc E and the corresponding relative positions of the pins F to the 
apertures C. Thus by raising the carrier plate and increasing the 
available liquid passages around the pins, the speed of drop-producing 
is increased, and vice versd. 

It will be understood, the patentees remark, that, as the flow into the 
vessel is regular, if any partial stoppage of the apertures takes place, 
there will be at first a reduction of the outflow and the liquid will rise, 
and an increased head will increase the rate of outflow until an equili- 
brium is established, when the outflow reaches that originally obtained 
—i,e., corresponding to the inflow. 

In their prior patent (No. 26,979 of 1911) the inventors described a 
gas scrubber in which a number of open sharp-edged spirals are 
arranged within the apparatus to form the surfaces on which the gas is 
scrubbed. The present invention provides “a particularly convenient 
distributor for use in connection therewith, as the apertures and spirals 
may be arranged in such relation to each other that the liquid drops 
may be directed on to the scrubbing surfaces in a very effective manner, 
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MISCELLANEOUS NEWS. 


BIRMINGHAM CORPORATION GAS ACCOUNTS. 





The Birmingham Corporation Gas Committee, in the report which 
they will submit at a special meeting of the City Council to be held 
to-day, include the statement of accounts for the year to March 31. 


The accounts show a surplus for the year of £77,725 to be paid to the 
Finance Committee in aid of the improvement rate of the city, to which 
must be added £3293 interest on the reserve fund. The surplus is 
£2956 less than last year; but the Committee point out that, owing to 
the assessments of their works and mains having been raised by 
£20,000 last September, they paid in rates for the second half of the 
year nearly £4500 more than would have been payable if the assess- 
ments had not been disturbed. When this fact is taken into con- 
sideration, they say, it will be seen that the Gas Department are con- 
tributing a sum larger than in the previous year, and this in face of the 
national coal strike causing a large increase in the cost of coal, and 
the advance in workmen’s wages granted by the Council in February 
last year, which alone represents £10,000 per annum to the depart- 
ment. Further, the cost of all kinds of stores and materials has 
largely increased during the last twelve months; while the year just 
ended felt the full effect of the reductions in the price of gas granted 
in 1911. 

During the past year, a sum of £99,967 was spent on capital account 
(£17,743 of which was for land and offices, £43,434 for extension of 
buildings, plant, &c., in connection with manufacture, £16,973 for new 
mains, and £21,816 for new meters not in place of old ones) ; bringing 
up the total expenditure to £2,516,249. Deducting the value of build- 
ings and plant abandoned (/64,725), a sum of £2,451,524 is left, which 
is £457,425 less than the total receipts (£2,908,949). The revenue 
from the sale of gas amounted to £713,651, compared with £718,284 
in the preceding year; while residual products realized £345,293, 
against £292,800. The total receipts were £1,072,040, compared with 
#1,017,276. On the other side of the revenue account, under manu- 
facture, coal (including oil, carriage, unloading, and all other expenses 
of depositing same on works) cost £463,974, against £398,823 the pre- 
ceding year; purifying materials and wages, £4210, against £5212; 
wages, carbonizing, £75,114, against £73,921; repairs, maintenance, 
and renewal of works, plant, retorts, machines, apparatus, and tools 
(less old materials sold), £148,507, against £172,741. It is remarked 
that the total wages paid amounted to £189,708 ; while the sum paid 
as employers’ contribution under the National Insurance Act was 
£1115. The total cost of distribution was £88,869, compared with 
£85,063; and the remaining items brought the expenditure up to 
£881,398, against £822,324 in 1911-12. There is thus on the present 
occasion a balance of £190,642 to be carried to the profit and loss 
account, compared with £194,952 the previous year. After meeting 
interest and other charges, there is a net balance of £77,725, which 
compares with £80,681 last year. 

The quantity of coal carbonized during the past twelve months was 
631,672 tons, and of gas oil used 5,553,643 gallons. The gas soldand 
consumed on the works amounted to 8,773,044,600 cubic feet. The 
average net price of gas was Is. 7'52d. per 1000 cubic feet, compared 
with 1s. 9°31d. Coke and breeze realized £184,850; tar, £84,494; 
ammoniacal liquor, £75,683. The estimated quantities made were: 
Coke, 327,442 tons; breeze, 57,046 tons ; tar, 7,900,857 gallons; am- 
moniacal liquor, 24,986,068 gallons. Of coke, 241,713 tons were sold, 
and 79,589 tons used. 

The following are some statistics of the gas undertaking for the years 
ended March, 31, 1912 and 1913: 


1912. | 1913. 








Increase. 
Gas sold (cubic feet) . 8,089,641,400 | 8,773,044,600 683,403,200 
? 7 = 8*4 per ct. 
New services laid 7,474 7,307 [ Decrease. | 
107 


Cooking and heating } | 
stoves sold during| | 
the year, and on: marae 36,119 13,887 
hire at March 31 | 

Total numberof cook- 
ers supplied to pre- 


payment consumers 70,926 78,943 8,017 
at March3r . . 

Total number of pre- ) 
payment meters 82,028 89,028 7,000 


fixed at March 31 .! 
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NOTTINGHAM GAS EMPLOYEES AND TRADE UNIONISM. 





If an intelligent foreigner, who may have heard much of the boasted 
freedom underlying British arrangements, could have been dumped- 
down any time within the last few days in the neighbourhood of the 
Nottingham Corporation Gas Department’s show-rooms and meter- 
repairing shops in Woodborough Road, in the heart of the city, he 
might well have been forgiven for rubbing his eyes in amazement at 
the incidents there to be witnessed. 

Ata period when most men are supposed to possess an untrammelled 
right as to the disposal of their labour, the process was to be seen daily 
of an organized attempt to create terror among those who had had 
the temerity to resist the official fiat according to which the Corpora- 
tion shops should be open only to members of approved societies. It 
required the continuous presence of police officers to prevent the dis- 
content from assuming possibly a very disagreeable form ; for while 





there was the outward semblance of only “ peaceful ” picketing, there 
was little doubt about the ruffled temper which lay beneath the sur- 
face. The circumstances have already been narrated as to the Gas 
Committee’s determination to close for a time the meter-repairing 
departments against the tinplate workers, rather than submit to the 
enforced dismissal of a competent workman whose only fault was that 
he had resolutely refused to join the Union ranks. 

The matter has now been carried a further stage by the determina- 
tion of the Union of Sheet Metal Workers and Braziers, with which 
the meter hands are associated, to prevent the Corporation, at any 
cost, getting their repairing work done elsewhere. This has already been 
effected locally to some extent by the withdrawal, in sympathy with 
the Corporation ex-employees, of men from two other large private 
meter manufacturing establishments in the town, where the Committee 
had, it was stated, attempted to get repairing done during the progress 
of the struggle. But the statements forthcoming at a meeting of the 
disaffected hands and their kindred trade unionists, held a few days 
since at the People’s Hall, indicate that the matter was not to be re- 
stricted in its scope to Nottingham and the district, but, if necessary, 
to be made of far-reaching effect. Mr. J. C. Gordon, of London, the 
General Secretary of the Union, who came down accompanied by Mr. 
J. Adams, the President of the London branch, intimated that if the 
Executive were compelled to take extreme action there was not a shop 
in the country where any meters belonging to the Nottingham Cor- 
poration would be allowed to be repaired until the dispute had been 
settled upon lines satisfactory to the operatives. The Sheet Metal 
Workers claim to represent one of the highest organized unions, 
embracing 95 per cent. of the men engaged in the trade; and 
Mr. Gordon's declaration that it was not a question of money in- 
dicated apparently confidence as to financial resources and the 
ability probably to prolong the fight for a considerable time. From 
Mr. Gordon’s explanation, it was evident also that the strained 
relations which have for some time obtained between the foreman 
of the shop and the Trade Union hands accounted for not a little of 
the angered feeling which preceded the lock-out. As not infrequently 
occurs upon the occasion of labour assemblies, some tall talk was in- 
dulged in at the meeting—this going to the extent of a suggestion as 
to calling out the tramway men, the general body of gas workers, and 
other of the Corporation employees in support of the tinplate workers. 
The outcome of the discussion was the adoption of a resolution ex- 
pressing dissatisfaction with the procedure of the Gas Committee, and 
calling upon the various trade union executives to permit their repre- 
sentatives to take “drastic action ’—whatever that may mean. 

One of the stumbling blocks to a possible settlement had been the 
refusal of the Chairman and Vice-Chairman of the Gas Committee to 
see Mr. Gordon in company with the men ; Alderman Ball and his 
colleague holding that the presence of Mr. Bell, the President of the 
Local Trades Council, and Mr. Thundercliffe, the Secretary, who were 
conversant with the circumstances, was adequate. The appointed de- 
putation from the men thereupon withdrew in seeming high dudgeon ; 
the result being that negotiations were abruptly broken off. The way 
has since been smoothed, however, for a full interchange of views, by 
the Committee consenting to see the Secretary of the national organiza- 
tion. In the interval, the Executive of the Sheet Metal Workers’ 
Association has met at Liverpool; the position of the Nottingham 
operatives being defined as having been one of readiness to tolerate 
the presence of the non-union hand in the shop so long as organized 
workers were not compelled to associate with him in actual labour. 
This tacit agreement arrived at between the Committee and the men 
has, it is contended, been broken by the foreman, who appears to have 
become the especial éte noiy of the men, and of Mr. Gordon in par- 
ticular, the latter indicating portentously at the meeting lately held in 
Nottingham that there were some “ mysterious” circumstances which 
had yet to be cleared up regarding the personal element involved in the 
case. The reference in somewhat guarded terms left the idea that in 
this respect the Nottingham dispute is calculated to be of particular 
interest also to meter workers at Glasgow and Greenock ; Mr. Gordon's 
asseveration being that the whole cause of the trouble lay with one 
who, formerly employed in Scotland, now holds a position of respon- 
sibility in Nottingham—he having returned to the trade after serving 
some time in the Army. The suggestion of “ nigger driving” methods, 
allied with semi-military discipline, also found expression at the recent 
gathering. } 

Mr. Gordon, for purposes of organization work in connection with 
the lock-out, again visited Nottingham during last week-end. Up to 
that time, however, the projected interview with the Committee had not 
taken place ; the position of matters remaining unaltered—the men’s 
attitude being still of a very obdurate character. Meanwhile, the case 
of the tinplate workers in the Gas Department is being made the ground 
of a general movement to bring all Corporation workers within the 
Trade Union ranks; a mass meeting, to be addressed by, among others, 
Mr. Arthur Hayday, the Secretary of the Nottingham District Branch 
of the Gas Workers’ and General Labourers’ Union, being convened 
for Sunday morning, as a preliminary to various dinner-hour and other 
assemblies upon subsequent days of the present week, at which at- 
tempts were to be made to further advance the propaganda. One of 
the sore points has been that many of the general body of gas workers 
still continue to hold aloof from the organized band. In turn there 
have been attempts either to threaten or cajole them; and this week 
witnesses the culminating effort in a campaign for which the whole of 
the Trade Union forces available locally have been requisitioned. 

Sunday morning’s gathering, following an earlier assembly of the 
tramway workers, at which the ‘‘ bounty ” system formed the special 
subject of denunciation, was attended by Mr. J. C. Gordon, of London, 
Secretary of the Sheet Metal Workers’ Union, who announced that an 
interview, at which he was to be present, had been arranged with the 
Chairman of the Gas Committee for Thursday next. Upon the out- 
come of this conference naturally much depends. Meanwhile, the 


workers hitherto employed at two of the large private meter manufac- 
turing shops in the city, who had struck in sympathy with the Corpora- 
tion hands, have agreed to return, and were in most instances due to 
resume operations yesterday (Monday), conditionally upon the arrange- 
ment that, pending a settlement of the initial cause of the trouble, 
they were not to be required to repair Corporation meters. 
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HEYWOOD CORPORATION GAS DEPARTMENT. 


Report and Accounts. 


In his report to the Gas Committee on the operations of the Hey- 
wood Corporation gas undertaking for the year to March 31, Mr. W. 
Whatmough, the Engineer and Manager, says the outlay on capital 
account shows an additional expenditure of £7532, of which £7190 was 
for the new intallation of vertical retorts. The gross revenueamounted 
to £23,777, and the gross expenditure (less interest and sinking fund) 
to £17,793; leaving a gross profit of £5984. As the interest and the 
payment into the sinking fund amounted to £5519, there was a net 
profit of £465, against £1580. The revenue from the sale of gas was 
£17,846, compared with £17,449 for the previous year, or an increase 
of £397. The ordinary private consumption again shows a decrease ; 
the increased receipts being due principally to gas supplied through 
prepayment meters. Residuals once more show a substantial increase ; 
the amount realized being £412 more than in the preceding year. The 
expenditure on the manufacture of gas increased by £1773, of which 
coal accounts for £1237. During the year, 866 tons of cannel and 
11,805 tons of coal were carbonized—together, 12,671 tons; and the 
gas made per ton was 11,029 cubic feet. The total quantity of gas 
sold was 131,366,537 cubic feet, or 2,624,386 cubic feet more. The 
unaccounted-for gas is estimated (the station meter was out of action 
for a portion of the year) at 7,063,563 cubic feet, or 5°05 per cent. 
The gas consumed in dwellings and shops by ordinary meter shows 
a decrease of 726,772 cubic feet; for public lighting, an increase of 
67,428 feet; and for mills and workshops, a decrease of 241,650 feet. 
Prepayment meters and stoves and motive power exhibit an increase 
of 2,436,600 and 618,700 cubic feet respectively. The gas delivered 
between 6 a.m. and 6 p.m. was 45°67 per cent. of the total. 

In the concluding portion of his report, Mr. Whatmough says that 
last year reference was made to the decision of the Committee to 
renew the carbonizing plant by the erection of a vertical retort instai- 
lation on the Glover-West principle, capable of producing 500,000 
cubic feet of gas per day. This work has now been completed; but 
as the plant has only been in operation for a short time and working 
in conjunction with the horizontal retorts, no reliable data as to work- 
ing results can be given. There is, however, every indication that the 
expenditure will be justified. The system of maintaining consumers’ 
burners free of charge has been in operation for twelve months ; and 
though the work entails an increased cost upon the department, there 
is the satisfaction of the consumer being assured of a good light. The 
large advance in the price of coal is the chief cause of the reduced 
profit; and for the current year another advance of at least Is. per 
ton may be expected, which will entail a further charge of £650. In 
addition to this amount, there will be a sum of £525 for increased 
interest and sinking fund, and £175 for rates and taxes—making a total 
increased charge to revenue of £1350. 


_— 


BURTON-UPON-TRENT GAS UNDERTAKING. 


The Past Year’s Working. 


An excellent condition of affairs with regard to the gas undertaking 
was placed before the Burton-upon-Trent Town Council at their 


quarterly meeting last Wednesday, when the annual report was 
submitted. 


Alderman T. E. Lowe (the Chairman of the Gas and Electricity 
Committee) said they had been compelled to pay an advance in the 
price for coal contracts for the ensuing year. So far the advance had 
been from ts. to 1s. 3d. per ton. He regretted that such a big increase 
should have come on top of last year’s increase, because it would to 
some extent interfere with the prosperous state of the works. The 
Committee felt that much credit was due to all concerned for the 
fact that, in spite of the increased cost of fuel, their profits were 
excellent. The surplus was £13,497, against a sum slightly larger last 
year ; but they had spent a sum of £5000 in the provision of meters 
and stoves, an object for which they would have been quite justified 
in borrowing money—a course of procedure adopted by most corpora- 
tions, They had heard a great deal of complaining in Burton ; but 
the gas undertaking was more flourishing thanever. They had already 
a surplus in connection with the extension to Barton and Branstone ; 
and he was glad to say these places would be a very successful addition. 
They had sold 383 million cubic feet of gas—a record for the town. 

The report was adopted, after the Mayor (Mr. T. Metcalfe) had 
expressed the opinion that it was one of which any Committee might 
well feel proud. 

After some discussion, it was decided to proceed with a proposal of 
the Committee to build show-rooms in the centre of the town. 








As to the report and accounts of the gas undertaking for the year to 
March 31, the revenue was £66,019, and the working expenses £43,423 
—the gross profit being £22,596. After meeting loan charges and 
other items—including over £50c0 for new meters, stoves, &c.—the 
net profit is £13,497, compared with £14,543 last year. The surplus 
has been allocated as follows: In relief of rates, £7000 ; to the reserve 
fund, £6497. 

In spite of having had to pay 2s. 6d. a ton extra for coal in the con- 
tracts made last summer, the price of gas was in July, 1912, reduced 
2d. per 1000 cubic feet to all consumers except those supplied through 
prepayment meters; while in January of this year further reductions 
were made of 2d in the case of gas supplied for ordinary purposes, 1d. 
off the price of gas used for motive power and manufacturing purposes, 


a 4d. off the price of gas supplied through prepayment meters. 
plage from the consumers’ point of view, next in importance to 
reduct 


Z ions in price was the innovation made last December of 
letting out up-to-date, efficient, and hygienic gas-fires on simple hire. 
A good start has been made with this business; and the fires are giving 
general satisfaction. The principal extension at the gas-works during 





the past year has been the erection of additional plant for concentra- 
ting ammoniacal liquor, which was rendered necessary by the produc- 
tion of ammoniacal liquor having outgrown the capacity of the plant 
put down in 1892. The new plant is answering its purpose satisfac- 
torily. There are increases in the quantities of gas sold for every 
purpose ; and the total sales of 383 million cubic feet are again the 
highest on record. The year just ended is the first complete year that 
the new station-meter has been at work ; and the quantity of gas made 
per ton of coal as registered by the station-meter is not so high as last 
year. But, on the other hand, the unaccounted-for gas has been re- 
duced from 6°15 to 4°20 per cent. of the quantity made. 

The quantity of gas sold was 383,384,700 cubic feet, allocated as 
follows: Ordinary consumption for lighting, &c., 246,766,900 cubic 
feet; through prepayment meters, 79,779,700 cubic feet; public 
lighting, 25,575,000 cubic feet; and motive power and manufactur- 
ing purposes, 31,263,100 cubic feet. There were used on the works 
3,280,300 cubic feet, making 386,665,000 cubic feet accounted for. 
The total make being 403,607,000 cubic feet, 16,942,000 cubic feet, 
or 4'2 per cent., were unaccounted for. The quantity of coal car- 
bonized, under the supervision of the Assistant-Manager (Mr. R. S. 
Ramsden), was 37,127 tons; the make of gas per ton being 10,871 
cubic feet, of which 10,326 cubic feet were sold—being a decrease 
of 345 cubic feet in the make and 32 cubic feet in the sale compared 
with the preceding year. The residuals sold were : Coke and breeze, 
19,89t tons; tar, 351,188 gallons; ammoniacal liquor, 1018 tons. 
Calculated per ton of coal carbonized, the sales were: Coke and 
breeze, 10°70 cwt.; tar, 9°46 gallons; and sulphate of ammonia equi- 
valent, 28°7 lbs. 


a 


MANSFIELD AND SLOT-METER RATES. 





Solicitude for slot-meter gas consumers, which has frequently found 
expression at meetings of the Nottingham Corporation, has been ex- 
tended to another part of the county. At Mansfield, which, mainly 
through the exploitation of colliery enterprise, has become the largest 
place in Nottinghamshire outside the county borough itself, the Council 
were asked at their meeting last Friday evening to make a further 
reduction to this class of customers; the proposal being submitted by 
Mr. J. Farmilo, who stated that the figures which had been officially 
supplied to him showed that slot-meter consumers formed the largest 
section, and paid more for their gas. 

Mr. T. Smith, the Chairman of the Gas Committee, urged that the 
time was inopportune for the consideration of any reduction, seeing 
that the cost of making gas was going up. Mr. Smith explained that 
the sum at stake in connection with slot-meters here amounted to over 
£17,000, the sinking fund and interest coming to £2000; while the 
capital involved for ordinary consumers’ meters was only £3881, and 
the sinking fund and interest to £481. 

Alderman Crampton suggested, in the course of subsequent discus- 
sion, that the Socialistic members of the Corporation had only brought 
forward a very partial view of the matter, quoting figures to suit their 
own purpose; but Mr. Farmilo protested against the personal nature 
of the criticism, and urged that Alderman Crampton should deal with 
the arguments involved. The latter retorted that the mover of the 
resolution had ignored all consideration of the large capital invested 
in the gas-undertaking, and had only picked out a few figures to suit 
the case. 

The resolution was defeated by a large majority ; only three hands 
being held up in its favour. 


BRIGHOUSE CORPORATION GAS DEPARTMENT. 





In his report to the Gas Committee for the year ended March 31, 
Mr. Harold Davies, the Gas Engineer and Manager of the Brighouse 
Corporation, says the total gas sent out from the works shows an in- 
crease of 1,235,000 cubic feet as compared with the preceding twelve 
months. The total gas delivered was 162,957,000 cubic feet, of which 
151,969,200 cubic feet were sold or used on the works, leaving 
10,987,800 cubic feet, or 6°74 per cent., unaccounted for. The gas sold 
per ton of coal shows an increase of 136 cubic feet. The average 
make of gas per ton of coal carbonized was 10,976 cubic feet, which 
Mr. Davies considers satisfactory, bearing in mind the class of fuel 
used and the type of carbonizing plant installed. Residuals yielded 
well, both per ton of coal and in money value; and the net cost of the 
coal per 1000 cubic feet of gas sold—o 61d.—was exceptionally low. 
Ordinary meters decreased by 73, but slot meters increased by 154. A 
year ago it was decided to, return 2d. in the shilling to prepayment 
meter users, which is equal to 6d. per tooo cubic feet reduction for the 
past twelve months, as compared with the preceding year. 

The financial statement accompanying the report shows that the net 
gas-rental amounted to £17,878; residuals produced £8349; and the 
total receipts were £27,432. The balance carried to net revenue 
account is £9410; and after deducting £7590 for interest, sinking fund, 
&c., there is anet profit of £1819. This sum, added to the balance 
brought forward, made a total of £4034; and £2000 was transferred to 
the district fund. The cost of coal and the working expenses (less 
residuals) came to 14°19d., and the total gas-rental to 2'47d., per 1000 
cubic feet of gas sold. The gross profit was 14°28d., and the interest 
and sinking fund came to 11°38d. ; leaving the net profit 2:9od. 








Meter-Testing in Birmingham.—The report of the Birmingham 
Gas-Meter Testing Committee for the year ended March 31 last states 
that the number of meters tested during the year was 61,061, or an in- 
crease of 1833 as compared with the previous twelve months. The 
number of meters rejected as being incorrect within the meaning of the 
Sales of Gas Act, 1859, was 1966. The income from fees was £1756, an 
increase of £59, and the expenditure {902. The contribution to the 
rates, therefore, amounted to £854. This was less than the sum 
contributed last year, which was £940. 
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CAPE TOWN AND DISTRICT GASLIGHT COMPANY. 


Vertical Retorts to be Installed—The Financial Position of the 
Undertaking. 


The Twenty-Third Ordinary General Meeting of the Company— 
which was held last Wednesday at Egypt House, New Broad Street, 
E.C., with Mr. J. E, Littey, J.P., in the chair—proved a very pro- 
tracted one, the proceedings lasting fully two hours. 


The Secretary (Mr. R. W. Blackburn) having read the notice con- 
vening the meeting, 

Mr. A. D. Scrace asked for permission to make a few remarks before 
the Chairman addressed the shareholders—urging as the reason for 
this request the fact that he had to leave almost immediately to fulfil 
another engagement. 

The CuarrMaNn at first expressed the opinion’that matters should take 
their usual course ; but as the shareholders present displayed a strong 
desire to hear Mr. Scrace, the Chairman allowed him to proceed. 

Mr. Scrace then said that, being much disappointed at the continued 
absence of dividends, he had inspected the register of shareholders, and 
found the Directors held only just their bare qualification—mostly in 
ordinary shares. He thought the preference shareholders should be 
better represented on the Board, and that these proprietors (while their 
dividend remained in arrear) should have the same voting power as 
the ordinary shareholders. To his mind, the Company had been very 
unfortunately financed. 

The CuarrMan replied that the holdingsof the Directorsasshownin the 
register gave noidea of thereal extent of their interests in the undertaking, 
They all held in their own name the full qualification, which was £1000. 
His own holding of ordinary shares was three times what appeared on 
the register. Proceeding to move the adoption of the report and 
accounts, he said that the year under review had been a period of the 
most strenuous competition that the Company had had to face during 
the whole of their existence. As the shareholders knew, the Muni- 
cipality of Cape Town had powers to supply electricity not only within 
their own borders, but also to all the adjoining municipalities; and 
they had exercised their rights by furnishing electricity to several of 
these places. During the past year, the Municipality had acquired 
the undertaking which formerly supplied two localities, and had 
reduced the price of electricity from 1s. to 7d. per unit, with further 
reductions going down to 3d. per unit for fairly large users of current 
for power purposes. Reductions in price had also been made in other 
areas. When it was realized that electricity could be made from 
coal acquired in the Colony, while the Gas Company, in spite of 
every effort, were unable to obtain coal for their purposes in South 
Africa, but had to ship every ton from this side, they would see the 
difficulties the Company had had to contend with. They were very 
large payers of rates and wages and salaries, and they did feel that they 
should have some consideration extended to them. The number of 
consumers was at the present time between 6000 and 7000, and was 
increasing year by year; so that they did supply a commodity which 
was useful to a large number of people there. The effect of the 
keen competition to which they were subjected was very con- 
siderable. When electric light was taken into a district, naturally 
inany persons who were not able to obtain it before seized the 
opportunity when it came along. In this way, the Company had 
lost many customers, and had had to be very energetic indeed 
in taking steps to get new ones, so as to maintain the sales of gas. 
As a matter of fact, they had succeeded in getting a large number 
of new customers to take the place of those who had gone over to 
electricity ; but it had been their unfortunate experience that among” 
those who had left them, either partially or entirely, were churches, 
theatres, hotels, &c. A year ago, he had mentioned that it would 
become necessary to make further provision with regard to plant for 
manufacturing gas ; and with this object in view, when their Engineer 
was in this country on holiday, the Board gave him somewhat extended 
leave, in order that he might visit various gas-works here having an 
output approximating to that at Cape Town, to ascertain what form of 
plant it would be desirable to adopt. After going fully into the ques- 
tion, he chose, without the slightest hesitation, vertical retorts, which 
he had an opportunity of seeing in operation at works where about 
the same quantity of gas that their Company required was being made, 
and where nothing else but this particular system was depended upon. 
They could not go in for making experiments at Cape Town, and must 
be sure of their ground before adopting fresh plant. The Directors 
were, however, entirely satisfied with the Engineer’s choice ; and there- 
fore they entered into a contract for these new retorts, the materials 
for which were at the present time being shipped. A portion of them 
had been already paid for. The expense would be very great—about 
£13,000 ; but the saving would also be large. It was an outlay they 
were bound to incur in some form or another ; and they were including 
with the retorts labour-saving appliances, which were extremely im- 
portant to the Company. The Board were perfectly satisfied that it 
would not be long before these retorts, by the economy secured, 
paid back their entire cost. Turning to the accounts, it would be seen 
that the cost of manufacture and distribution of gas amounted to 
£24,270, as against {24,849 in the previous year ; and this reduction 
had been secured notwithstanding the fact that the cost of coal was 
substantially higher last year—and it was still higher now. They 
obtained somewhat better results per ton of coal than before ; and 
savings were also made in other directions. He might tell them that 
for afew years past the Company had been using water gas. This 
was not talked of for some little time, because a strong prejudice 
existed in Cape Town against water gas, and it was felt that complaints 
would come forward as soon as people knew they were making it. In 
addition to this, their first experience of it was not altogether favour- 
able. They formerly enriched with benzol, which was found suitable 


so long as the gas did not have very much time to stay in the mains ; 
but with over a hundred miles of mains there was some difficulty. 
They were therefore obliged to discontinue the system for a time ; but 
they discovered later on that they could utilize the plant without the 
disadvantages from which they previously suffered. 


It had since then 





been a very great help to them, and was one of the things which had 
enabled them to reduce the cost of manufacture, which had been 
brought down year by year very considerably. The item of repairs 
and maintenance of works, plant, mains, &c., amounted to £16,029, 
against £11,148. They had no capital on which they could fall back 
to provide new appliances; and new services and installations had 
to be provided out of revenue. It all went into this one item. They 
had secured 397 additional consumers beyond those they had had to 
obtain to take the place of customers who were lost. It would be 
understood that the cost of supplying these installations in South 
Africa was very heavy. In fact, the extra expense of putting in all the 
new appliances needed more than accounted for the difference in the 
item referred to. In every new installation the Company put in, not 
only did they have to provide service-pipes, but the pipes inside the 
house, pendants, fittings, and meter. In addition, they never failed to 
put in a gas-cooker. They did not supply customers in this way now 
unless they had a guarantee of 5s. per month at least for each meter. 
This amount would pay, and they would be satisfied to increase the 
number of consumers on these terms. Of course, in many cases the 
consumption was very much more than this minimum. Then they 
provided a lot of shop-lamps for outside lighting—letting them on hire 
and maintaining them. They had also made a large number of geysers. 
This work they could do more cheaply, and better suited to their pur- 
pose, than purchasing the geysers in this country. Laundries and 
other opportunities for utilizing gas were also cultivated. Gas sales 
and meter-rental had brought in £50,157, against £50,872—a falling off 
of about £700, which, as explained in the report, was really more than 
accounted for by the reduced price which was in operation over the 
whole of the year. Residuals had realized about {1000 more, and 
sales of fittings had resulted rather better than previously. During the 
past year they had had to disconnect 1107 meters, which showed the 
changing nature of the population ; but, as already stated, they hada 
gain as balance of 397 consumers—the number at Dec. 31 being 6731. 

There were 4534 cookers in use, which was a considerable increase ; 
but gas-engines were a decreasing quantity year by year. A special 
effort would be made to increase the number of gas-fires, of which 

there were now only 167 out. The Company had secured a contract 

for ten years from Jan. 1 last for the public lighting of Mowbray. 
The terms were very favourable to the Municipality ; but the interests 
of the shareholders had not been neglected. The amount of leakage 

had been reduced a little; but there was scope for further improve- 

ment in this direction. During the year the enactment which had been 

so long expected, respecting the making and supplying of gas in Cape 

Colony, was passed by the Legislature. The Board thought the Bill 

was a fair one, and welcomed it. In the whole of the Company’s dis- 

trict, which consisted of seven or eight municipalities, there had been 

only nine new houses built in the course of the year, so that not much 

progress was being made in this direction. The Directors had the 
greatest confidence in all their officers, and believed they gave most 

loyal and devoted service. With regard to freight, they had last year 

a contract on unusually favourable terms; but this had now expired. 

Efforts had been continuously made to find a Colonial coal suitable for 
gas making, but they had been unable to discover any which would 

approach in value those obtainable from this country. Colonial coal 

was being used for gas in Johannesburg ; but it was all picked coal, 

and the supply was so limited that the collieries were unable to send to 
Cape Town any coal they could recommend for this purpose. They 

had also tried Rhodesian coal, and had found some might be used for 

gas making at a certain price, but not at anything like the figure at 
which English coal was obtainable. The cost of railway carriage was 
very high. 

The Vice-CHairMan (Mr. H. R. Savory) having formally seconded 
the resolution, a long discussion ensued. 

Mr. WHITTAKER asked why the leakage had not been reduced before 
this, and expressed the opinion that a ten years’ public lighting con- 
tract was rather risky, in view of rising coal prices and freights. He 
urged that something ought to be done to try to stop the gradual dis- 
appearance of the capital, and suggested the appointment of a Com- 
mittee of Shareholders to consult with the Board. If he got anything 
like a fair amount of support from the shareholders, he would be pre- 
pared to call a meeting in London at which matters could be talked 
over. 

Mr. A. A. Oke asked what was the price of gas, the make per ton, 
and the percentage of leakage. He thought there was a good deal to 
be said for a Committee of Inquiry, as they were at a grave crisis, and 
it might be well for the shareholders to satisfy themselves that every 
effort was being made to return to the prosperity which the Company 
for many years enjoyed. 

Mr. RicHarps asked a question about the debentures; and Mr. 
Cayton regarded the expenses as very heavy, seeing that no dividend 
was being paid. He hinted at a reduction of the Directors’ fees. 

Mr. ANDERSON asked if the most was made of the residuals. He said 
he was connected with a dozen gas companies ; and the Cape Town 
was the only one that was in such a position as they were now con- 
sidering. 

The CHarrMaN, replying tothe points raised, remarked that the popu- 
lation of Cape Town had very seriously decreased since the Company 
paid good dividends, and that they had had to face the keen competi- 
tion to which he had referred. Reductions had also taken place in the 
price of gas of 2s. per 1000 cubic feet during the last four years for 
ordinary consumers, and of 5s., and in some cases 6s., to power users. 
When the shareholders considered these facts, they would understand 
the difficulties the Company had had to fight against. He did not say 
that these reductions applied to the whole of the gas sold. As to 
stating that the Company was going down, the financial position was 
twice as strong as it was five or six years ago. The Directors had 
already made large reductions in their fees, which were fixed by the 
Articles of Association. The leakage always had been heavy, and he 
was afraid it always would be, as compared with this country. This 
must be the case where there was only a small quantity of gas sold per 
mile of main; and the character of the subsoil might also affect the 
question. The make per ton, including water gas, was 13,121 cubic 
feet ; and without water gas, it was 10,397 feet. They hoped to do 
better with the newretorts. Coal that had travelled 5000 miles was not 
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quite so good for gas making as that fresh from the pit. They bought 
Durham gas coal, and shipped it from the Tyne. It was compulsory 
to redeem the debentures at the rate of {5000 per annum. As to the 
returns from residuals, they were now getting from 45s. to 60s. per 
ton for coke. Coal last year cost 33s. 1d. per ton. The price of gas 
used to be ros. per 1000 cubic feet, and they now got 8s. 4d., less 5 per 
cent., or 7s. 11d. net. For power purposes the charge was 5s. per 
1000 cubic feet, and for a specially large consumer 4s, 

The report was then adopted ; and subsequently the retiring Director 
(Mr. C. W. Lilley) and the Auditors (Messrs. Kemp, Sons, Sendell, 
and Co.) were re-elected. 

A vote of thanks to the Chairman—moved by Mr. Oke, and seconded 
by Mr. WuitrakeEr—brought the proceedings to a close. 


_— 


SOUTHAMPTON GASLIGHT COMPANY. 








Half-Yearly Meeting. 


The Half-Yearly Meeting of the Company was presided over by 
Captain A. J. Corse-Scott, J.P., the Chairman, who, in moving the 
adoption of the report and accounts, said it was with a great deal of 
pleasure that he met the proprietors, because of the very satisfactory 
balance-sheet the Directors had to place before them. The Company 
had steadily progressed. The increase in the sale of gas was more than 
19 million cubic feet over the corresponding period of 1911, The 
revenue from the sale of residuals also showed a good increase ; and 
notwithstanding the large rise in the cost of coals and all other 
materials necessary for the carrying on of the Company’s- business, the 
profit for the half year was very satisfactory. A sum of £2733 had 
been written-off for depreciation of plant ; and, in addition, the capital 
expenditure had been kept as low as possible. A new item in the 
accounts was that for National Health Insurance, the cost to the Com- 
pany for the half year being £180. The price of coal had been steadily 
rising for some months ; and the Directors had entered into a contract 
at a figure below what was now being asked. The erection of the new 
retort-house was being rapidly proceeded with; and it was hoped 
a section of the house would be ready for work in the autumn. The 
gasholder at Redbridge had been completed and brouglit into use ; 
and the supply of gas to the outlying districts of Redbridge, Totton, 
and Eling was much improved. The {10,000 of capital recently 
offered for sale had been readily taken up, as well as an additional 
{5000. The number of consumers using gas-cookers and other 
domestic apparatus was large ; but there were also a very considerable 
number of persons who, from one cause or another, had not experi- 
enced the benefits to be derived in this way. An active campaign 
among the latter was now being carried on by officials of the Company, 
with good results. In October, a National Gas Exhibition would be 
held in London, supported by nearly every gas company in the United 





Kingdom. It was hoped to make arrangements with the railway com- 
panies so that cheap facilities might be offered to all consumers of gas 
in the Company’s area to visit the exhibition. The Directors desired to 
assure the stockholders that the future prospects of the Company were 
such that they could look forward with confidence to a steady increase 
of business. 

The report and accounts were unanimously adopted, and the maxi- 
mum dividends were declared. The Chairman and Directors were 
thanked for their services, as were also the Secretary (Mr. J. R. H. 
Jacobs), the Resident Engineer and Manager (Mr. F. Durkin), and the 
staft generally. 





APPROPRIATION OF GAS PROFITS AT LLANDUDNO. 


In the course of a letter which appears in the local Press, Mr. Henry 
Woodall says he has learnt with amazement that the Llandudno Urban 


District Council will shortly be advised to reduce the water-rate by 
3d. in the pound, which implies that ‘‘ consumers of gas and electric 
current are still to be preyed upon, as hitherto, for the benefit of the 
ratepayers, and especially such ratepayers as are not users of these 
illuminants.” His views on the matter, which are as follows, are con- 
cisely put, and much to the point. 

The gas undertaking of the town has always paid its way, and for 
24 years has contributed large sums towards the reduction of capital ; 
the amounts aggregating to something like £37,000. In addition to 
this, it has paid over £12,000 to cover deficits on the water-fund, and 
after this again another £15,000 in aid of rates. Now, it would appear, 
water is able to run free and unsupported. But there is no talk of re- 
cognition of past favours, no return of borrowings; but, on the con- 
trary, its largess is to be bestowed upon those, and only those, who 
have contributed nothing to its sustenance in the past! Such finance 
is grossly dishonest, unproductive, and wasteful. How will it advan- 
tage the town to reduce the water-rate? The supply of water is abun- 
dant, and of excellent quality, and no alteration in the rate will vary its 
use in one direction or another. But give to gas users the amount 
which the Council have at their disposal, and a whole train of benefits 
will result. The lower price will beget larger use, resulting in larger 
profit and further cheapening. This, again, means reduced labour, 
and greater cleanliness in our homes, less smoke, a cleaner atmosphere, 
and improved health of the community. This is aquestion of consider- 
able magnitude—how great, it would be hard to say. But of this I 
am convinced—that it is hardly within the power of Parliament itself 
to mend or mar the fortunes of the nation at large to the extent that 
our Council have, within the limits of this simple question, power to 
influence the fortunes of Llandudno. Not only in their own interests, 
but in the interests of the community as a whole, gas consumers should 
rise as 2 body, and demand that there shall be an end of the disastrous 


policy hitherto pursued, and that henceforth “every tub shall stand on 
its own bottom.” 

















SHOW-ROOMS AND BRANCHES: 


GLASGOW ; 56. Broad Street, BIRMINGHAM; 





R. & A. MAIN, LIMITED. 


WORKS; Gothic Works, EDMONTON, N,; Gothic Ironworks, FALKIRK; and Gothic Works, BIRMINGHAM. 


25, Princes Street, Oxford Circus, W.; 

83, Old Market Street, BRISTOL; 

West, MANCHESTER; 8, Exchange Place, Donegall Street, BELFAST; 333, Queen Street, MELBOURNE ; 
and 12, Cunningham Lane, Pitt Street, SYDNEY, N.S.W, 


THE “MAIN” EVIDENCE. 


The praise earned by our new 30-30 series of 


Cookers is evidence of their excellencies. 


These Cookers are the correct interpretation 
of the demand for a first-class cooker at a 


moderate price. 


OVEN FEATURES: 


Sliding meat hook; swing hangers; extra 
deep door; removable and interchangeable 
burners with gas and air adjusters; double 
top; enamelled 


linings easily fitted or 


removed. 


SEND FOR A SAMPLE. 


136, Renfield Street, 
13, Whitworth Street 
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FATALITY AT THE HOMERTON GAS-WORKS. 


Dr. R. L. Guthrie, the Deputy-Coroner for the North-Eastern Division 
of London, held an inquiry last Tuesday at the Coroner’s Court, Shore- 
ditch, relative to the death of Joseph George Littlechild, aged 48, a 
stoker and labourer employed at the Homerton works of the Gaslight 
and Coke Company. Mr. C. Beasley Robinson (of Messrs. Monier- 
Williams, Robinson, and Milroy) appeared for the Company, 


Evidence of identification was given by the widow, who said her 
husband was a healthy man, and had been in the employ of the Com- 
pany for 27 years. Mr. A. C. M‘Minn, the Resident Engineer at the 
Shoreditch Station, produced a plan of the place where the accident 
occurred, and stated the deceased was engaged in wheeling coal in 
waggons on a coal run, which was on overhead rails. Thecoal had to 
be emptied into the coal-store underneath. One run was 2 ft. 3 in., 
and the other about 1 ft. 3 in. wide ; the depth to the bottom being 
23 feet. There was a wooden plank on eitherside. He did not know 
whether the deceased had been doing the work for some time; but it 
was quite simple, and there was a large gang engaged. He wasonlya 
winter hand; but the Company found him odd work as long as they 
could inthe summer. He saw him lying on the coal-store shortly after 
the accident. Deceased was quite unconscious, and he died almost 
immediately. The waggons were ordinary coal-waggons holding about 
14 tons. It was impossible to have a protection on the inside, because 
the coal had to be emptied there ; but there was a hand-rail on the out- 
side. It was absolutely necessary to have an open space on one side, 
because otherwise the men could not shoct the coals. 

Horace Mosedale deposed that he was working with Littlechild 
loading, pushing, and emptying the trucks. They were loading from 
the hopper. He did not hear any thud, or cry, or anything; but on 
turning round he found the deceased had fallen into the coal-store. 
The foot-way was quite dry—neither slippery nor wet. He did not 
consider it a very dangerous place. 

George Guiest, the chief foreman, said deceased had been employed 
by the Company for 27 years, and was well used tothe works. Hedid 
not know whether he had been engaged on this particular work before 
or not. He had seen the foot-way since, and there were no faults or 
flaws in it, and nothing to make anyone trip or slip. It was perfectly 
safe—in fact, work had been done there for over fifty years without 
any accident happening. 

Harry Giss, a labourer, having given corroborative evidence, Dr. 
Greenwood, said that he had made a post-mortem examination, assisted 
by Dr. Finucane, the Medical Officer of the Company, and he was of 
opinion that death was due to shock caused by the fall from the coal- 
run to the coal-store. Dr. Finucane agreed with him. 

The Coroner having summed up, the Jury returned a verdict of 
“ Accidental death,” stating there was no imputation against the 
Company. 





GAS IN THE HOSPITALS. 


In the course of an article in the British Commercial Gas Association 
‘* Buljetin ” for May, there is an article by Mr. W. H. Becket, in which 
many points worth noting are made with reference to the employment 
of gas in hospitals. Some of them may be reproduced here. 


Economy with efficiency and hygiene are the most important con- 
siderations ; and the representative when dealing with a hospital in 
course of construction, or substituting gas for existing coal or other 
apparatus, must keep these considerations prominently before him. 
He must remember that, as a general rule, whatever stove is put in 
will not be in use intermittently, but in all probability during the 
whole of the twenty-four hours of a day, and for seven days a week. 

The possibility of an extravagant use of gas is therefore a danger 
which needs most careful attention; for it is no uncommon circum- 
stance to find boiling-rings, &c., merrily burning away without doing 
duty. And when the responsible person—if one can be found—is 
questioned, he or she will explain that the kettle or other utensil had 
only that minute been taken off, and as it was going to be put back 
immediately it was not worth turning the gas out and relighting it. 
This may, or may not, have been the case; but it demonstrates the 
necessity of automatic attachments on the ring-burners, made as simple 
and fool-proof as possible. 

Gas is utilized for cooking in practically all the London hospitals ; 
so you will see that it plays a great part in the ultimate recovery of the 
patient. What would be the good of the surgeons’ skill or the doctors’ 
medicine and care without a well-cooked diet to build up the constitu- 
tion, and so assist Nature in effecting thecure? Thekitchen is not the 
only field open to our product. The great improvement in heating- 
stoves is producing an ever-increasing demand for gas for heating 
purposes—in fact, no part of the building is complete without gas for 
some purpose. Gas for heating and cooking in hospitals is making 
great strides, as may be seen from the following list of apparatus in 
use at some of the best-known buildings :— 


Hospital. Heaters. Cookers. 
Anii-Vivisection . . . . « « » 0 2 
Charing Cross. ce ks a 52 30 
Royal Westminster Ophthalmic . . 17 3 
St. Bartholomew's . .. . . «+ §f ae 25 
Bethlehem. .. . . = rh et tee a 24 


_— 
eS 





Gas Profits at St. Helens.—The St. Helens Corporation Gas 
Committee have decided to recommend that the sum of £5000 out of 
the profits for the past year be devoted to the relief of the rates. It is 
pointed out that this grant is made notwithstanding that the Committee 
have been faced with an increased cost for coal, and have made a 
reduction in the price of gas—factors which are said to represent a 
difference of £2000 to the income. 








DINTS asour PREMIER’ Cooxers. 




















NEW ARRANGEMENT OF TOP. 


Improved design of TANGENT BURNERS 


set in most convenient positions. 


HINGED HOTPLATE. 


Works on a self-locking principle. 


LARGE DOUBLE GRILL. 


Separately controlled and easily worked with 
pan on runners. 


NO PROJECTING TAPS. 


Gas Taps fixed well within cover of hotplate 
moulding. 


OVEN. 


Spacious and perfectly ventilated. Improved 
fittings, also spring catch to door. 


APPEARANCE. 


Attractive addition to kitchen and easiest 
cooker to keep clean. 


Send for Sample Stove and Pamphlet, ‘‘ Premier Points,’’ from Manufacturers: 


76. Queen Street, cheapside Ec. WILSONS & MATHIESONS, Ltd., samcey”cenps. 
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WARRENPOINT NEW WATER-WORKS. 


Opened by the Countess of Aberdeen. 
Warrenpoint, a favourite Co. Down pleasure resort at the head of 
Carlingford Lough, was en féte on Whit Monday, for the ceremony of 


opening the new water-works, which was performed by the Countess 
of Aberdeen. Her Excellency, who was accompanied by the Lord 
Lieutenant of Ireland (Lord Aberdeen) and the Viceregal party, was 
received by the Urban Council authorities, who presented an address 
of welcome at the Municipal Gardens. There her Excellency, using 
a silver key for a lock in a specially arranged stand, turned on the 
supply. Luncheon was afterwards served in the Pavilion, when his 
Excellency spoke in terms of warm commendation of the enterprise of 
the Council and of the importance of a good and pure water supply in 
all urban communities. 

The new scheme, which cost about £9000, consists of the intercep- 
tion, at a point over 500 feet above the sea, of the Watergap and 
Causeway Water Rivers, which rise in the Mourne Mountains, and 
their introduction to a service reservoir near the town. The rivers 
have a catchment of 2694 acres; and there is not a single dwelling in 
the area. The discharge into the measuring chamber exceeds 400,000 
gallonsa day ; and the circular reservoir, of reinforced concrete, holds 
300,000 gallons, with top water at an elevation of about 270 feet above 
the sea. From the reservoir, the water is brought to the town bya 
7-inch cast-iron main, connected with the old supply-pipes. Before 
leaving the reservoir, it is screened for the second time (the first 
screening taking place at the diverting weirs as the water passes into 
covered chambers, and thence into 7-inch pipes) ; and it then passes 
through a meter so constructed that, not only is the total quantity 
passing recorded, but by observation it is possible to detect the exact 
street in which waste or undue consumption may arise. 

Messrs. J. & R. Thompson, of Belfast, were the Contractors ; and Mr. 
J. H. H. Swiney, of the same city, was the Council’s adviser as to the 
abandonment of the old source of supply—which had existed for forty 
years, and about the quality of the water from which there had been 
much complaint—and also in reference to the selection of the new 
source. 





Considerable opposition is expressed at Birstall to the water 
clauses in the Bradford Corporation Bill. Ata recent meeting of the 
District Council, the Chairman, in reviewing the matter, said Bradford 
had been very astute in the past in preventing other authorities from 
supplying Birstall with water, and since 1875 the district had paid 
Bradford gd. per 1000 gallons, whereas prior to that they had it for 
6d. There was nothing to hinder Bradford, if the Bill had become 
law as deposited, from increasing the price or refusing to supply in 
bulk. Bradford made £15,000 a year out of water; and when such 
enormous profits were being realized, he did not see why Birstall 
should not have a share. 








NOTES FROM SCOTLAND. 


From Our Own Correspondents. 
, Saturday. 

Edinburgh.—In connection with the campaign of the Edinburgh and 
Leith Corporations’ Gas Commissioners for still further popularizing the 
use of gas for cooking purposes, a series of cookery demonstrations and 
lectures have been given in St. George’s Hall by Miss Bella S. Carlow (a 
daughter of Mr. R. S. Carlow, formerly of Arbroath). Her capacity to 
prepare dishes to suit every taste was amply proved by Miss Carlow, 
who is a first-class diplomée of the Glasgow School of Cookery. 

An excellent example of shop lighting by means of high-pressure gas 
has been shown in the Lawnmarket, Edinburgh, where an electrically- 
driven gas-compressor supplies 15 Keith lamps, each of 1oo00-candle 
power. The cost of these lamps is stated to be half that of the 
electric arc lamps of equal power ; while the determination of colours 
is much more easy with this light. As a good deal of the shopping is 
carried on in the evening, any improvement in the power of matching 
of shades is an advantage. The excellent show of the Gas Com- 
missioners at the Waverley Market exhibition has no doubt helped to 
bring this work about. 


Glasgow.—Among a large number of recommendations for increase 
of salary to the Corporation employees appears that of the Watching 
and Lighting Committee, who suggest that Mr. S. B. Langlands, the 
Inspector of Lighting, should obtain an increase of £50. This comes 
after an excellent service of nine years, and no increase for the last three 
years. In view of the large extensions of the Glasgow boundaries, the 
amount of increase appears to be very small. It has also been re- 
solved to let out, on the hire-purchase system, gas hot-water circula- 
tors; and a special display of these appliances has been made in the 
show-rooms of the Gas Department in Sauchiehall Street. A gas hot- 
water circulator, fully equipped, is working automatically, and when- 
ever the tap is turned on hot water is shown to be always ready. 


Aberdeen.—Messrs. Hogg and Roberts, the Consulting Engineers 
for the water supply, have reported on the Avon scheme, together 
with a statement regarding the use of lime in the purification of the 
River Dee. Calculations have been applied to the Dee and the Dye, 
and the report, based upon these, deals with supplies of 84, 10, and 14 
million gallons daily. The estimate for the 84 millions supply amounts 
to about £900,000. 

Arbroath.—The contracts for coal for the gas-works for the ensuing 
year have been filled up. It was stated by the Gas Manager (Mr. 
Alex. Young) that the average price showed an increase of about 4s. 6d. 
per ton over that of 1911-12, and 5s. per ton over the price for 1909-10 ; 
the latter increase being equal to an increased payment for coals, as 
compared with the year 1909, of about £300 on the year’s consumption, 
or equal to 64d. per rooocubic feet of gas sold. On the other hand, a 
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large increase might be expected this year in the receipts for tar, 
sulphate of ammonia, and coke. The increased consumption of gas, 
with continued good results from the manufacturing processes in the 
works generally, had enabled the Corporation largely to counteract the 
effect of the increased price of coal. Mr. Young suggested that if the 
profits expected from the year 1912-13 were carried over to next year it 
might be possible to maintain the price of gas at the present low 
figure ; but this could only be ascertained after the accounts were 
balanced for the year. Referring to the tenders for stores, the Manager 
pointed out that there was a general increase in the price of goods 
such as was quite unprecedented in his own experience, extending over 
thirty years. 

Blantyre.—The Sub-Committee have had an interview with the Gas 
Company, and the Directors have given an undertaking that the price 
of gas should be reduced whenever the earnings of the Company 
warranted this being done ; but they wrote that all possible informa- 
tion had been given in the letters and interviews extending over the last 
three years, and they could not recommend any further improvements. 
After discussion of this letter, the Committee considered that the Com- 
pany’s intentions did not meet the situation, and gave expression to the 
opinion that, should proposals be made to lay mainsfor another supply 
of gas into the district, they would not refuse permission to open the 
roads. The Council approved of the report of the Sub-Committee. 

Denny.—A large increase in the returns from the prepayment meter 
consumers has been shown in the collection and survey for the last 
quarter ; and the contractors are starting to fit up the houses in the new 
district. There has been an increase of 769 consumers and 95 new 
cookers fitted in. Grillers have increased to the number of 566; while 
713 slot meters have been added. 

Dunfermline.—The Gas Department have been giving their cus- 
tomers an experience of high-pressure gas which has not given entire 
satisfaction. Owing to an accident, the pressure turned on from the 
gas-works was so high that water was blown out of about 400 wet 
meters in various parts of the city, and naturally the supply of gas 
wherever this happened was, temporarily at least, cut off. 

Falkirk.—The Water Trust for the district do not allow the grass to 
grow under their feet, as they held two Committee meetings and one 
ordinary monthly meeting all within the space of a quarter of an hour. 
Irrecoverable arrears were written off, authorization to invest £1400 in 
the Burgh of Falkirk, and an agreement to grant the application of 
the Central District Committee of the County Council to supply water 
for flushing the west of Bonnybridge were all completed. 

Hamilton.—The increase in the price of coal over last year amounts 
to 1s. 11°72d. The average illuminating power for the month of 
March was reported as 14°66 standard candles; and in his report the 
Manager (Mr. Ballantyne) states that the reduction in the illuminating 
power is caused by the use of an inferior class of coal at the works in 
consequence of some of the contractors not having supplied the 
quality contracted for. He had been informed by the Gas Manager 
of the Glasgow Corporation that where incandescent burners were in 





use a high standard of gas was not essential. If it were required to 
add two candles enrichment to the gas, it would cost some £850 for 
benzol. After discussion, the Convener promised to submit a report. 

Kirkintilloch.—The new coal contract has been made at 1s. 9d. per 
ton over that of last year ; being at the rate of 12s. 9d. The Engineers 
who were to report upon the site have now submitted their opinion re- 
garding a place where it is proposed to erect a new gasholder costing 
£4000. The mains are also to be extended to include certain cottages 
occupied by employees of Woodilee Asylum. 

Motherwell.—The Gas Company have had a meeting to consider the 
resolution that the Town Council should take over their property. The 
agreement to accept the Council’s proposal was unanimous, and powers 
were given to the Directors to treat with the Council by mutual agree- 
ment or, if necessary, by arbitration. 

Perth.—In connection with the instructions given by the Gas-Works 
Committee to the Gas Treasurer to arrange for the payment of the 
price of the Bridge of Earn Gas-Works at the Whit-Sunday term, it was 
intimated, at a private meeting of the Town Council on Tuesday night, 
that the Secretary for Scotland had declined to grant the Gas Depart- 
ment any additional borrowing powers, on the ground that he thought 
they had sufficient money on hand from which they could pay for work 
such as this. The Convener pointed out that there was evidently a 
misconception as to the actual funds at the disposal of the Gas De- 
partment, and this was apparently brought about by mixing up the 
floating capital with capital which had been expended on permanent 
works. The Gas Department did not possess any money with which 
to pay for the Bridge of Earn Gas-Works, or for any other special 
work; in addition to which their borrowing powers under all the Pro- 
visional Orders had now been exhausted, and it would not be fair to 
allow the Treasurer to borrow £2800, which would be handed over on 
May 18, unless they had the sanction of the Secretary of Scotland to 
that action. After discussion, it was agreed to adjourn consideration 
for a fortnight, and to remit back to the Gas-Works Committee ; the 
Clerk being instructed to make intimation to the Gas Company of the 
position of affairs. 


CURRENT SALES OF GAS PRODUCTS. 


LIVERPOOL, May 17. 





Sulphate of Ammonia. 

During the past week the market for this article has continued to 
lack animation, and prices have given way further. Consumers have 
remained somewhat apathetic, but there has been more demand from 
dealers for delivery this month. Supplies are, however, evidently 
ample to meet all requirements, and at the close values have receded 
to £13 1s. 3d. per ton f.o.b. Hull, £13 2s. 6d. per ton f.o.b. Liverpool, 
and £13 3s. 9d. per ton f.o.b. Leith. There is no new feature to com- 
ment upon in the forward position, the prices quoted by makers still 
precluding first-hand business, although it is reported that middlemen 
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continue to offer abroad for autumn and winter shipment below the 
equivalent of prompt values. 


Nitrate of Soda. 


This market has remained quiet, and spot quotations have declined 
to 11s. 14d. per cwt. for ordinary and 11s. 3d. for refined quality. 


Lonpon, May 19 
Tar Products. 

The markets for tar products have remained fairly steady during 
the past week, but business has again been quiet. There has been 
another slight reduction in pitch, and business has been transacted at 
the reduced prices. Ninety per cent. benzol remains firm, and there is 
a fair amount of inquiry both for near and forward delivery. Solvent 
naphthas are quiet. The demand for heavy naphthas is steady; but 
there is no alteration in prices. Creosote is firm in London ; but coun- 
try makes are reported to have been sold at slightly lower prices. 
There is somewhat of a difference between manufacturers and con- 
sumers as to the value of crude carbolic. Business is reported in the 
neighbourhood of ts. 4d. to 1s. 5d. for the 60’s quality ; but consumers 
will not pay these prices at the moment. 

The average values during the week were: Tar, 27s. to 31s. Pitch, 
London, 45s. to 45s. 6d.; east coast, 44s. 6d. to 45s.; west coast, 
Manchester, 43s. 6d. to 44s. 6d.; Liverpool, 44s. 6d. to 45s. ; Clyde, 
448. 6d. to 45s. 6d. Benzol, 90 per cent., naked, London, ts. ofd. to 
1s. 1d.; North, 1s. to 1s. o§d.; 50-90 per cent., naked, London, tod. to 
1ogd.; North, rod. Toluol, naked, London, 11d. to r14d.; North, 
1o4d. to 11d. Crude naphtha, in bulk, London, 54d. to 6d.; North, 
5d. to 54d. Solvent naphtha, naked, London, ts. to 1s, o$d. ; North, 
ro4d. to 11d. f.o.b. Heavy naphtha, naked, London, 114d. to 1s. 
f.o.b.; North, tod. to 1o4d. f.o.b. Creosote, in bulk, London, 34d. 
to 34d.; North, 2{d. to 3d. Heavy oils, in bulk, 34d. to 33d. Car- 
bolic acid, casks included, 60 per cent., prompt, east and west 
coasts, Is. 4d. to 1s. 5d. Naphthalene, £5 to £9; salts, 50s. to 55s., 
bags included. Anthracene, “A” quality, 14d. to 1$d. per unit, 
packages included and delivered. 


Sulphate of Ammonia. 


There has been a further slight fall in the market for this article 
during the past week, and the market has not been very well supported. 
Some business is reported for the forward position ; but this appears 
to be speculative. Outside London makes are quoted at £12 13s. 9d.; 
Leith, £13 3s. 9d. to £13 5s. ; Hull, £13 2s. 6d. ; Liverpool, £13 3s. 9d. ; 
Middlesbrough, £13 2s. 6d. 


The annual report of the Morley (Yorks.) gas undertaking shows 
that during the year to March 31 the receipts totalled £21,193. The 
expenditure was £20,011, leaving a net balance of £1182. Of the 
amounts included in the expenditure, £4741 was for interest on loans 
and £2206 was paid to the sinking fund. 








COAL TRADE REPORTS. 
Northern Coal Trade. a 


There is a slight ease in the coal trade, due in a measure to the 
rather fuller output of some classes of fuel. In the steam coaltrade, there 
is a fair inquiry for best Northumbrians, and the price is based on from 
16s. 3d to 16s. gd. per ton f,o.b., according to the period of delivery. 
Second-class steams are about 14s. per ton; and steam smalls from 
IIs, 3d. to 12s. per ton f.o.b. Exports are now quite an average. In 
the gas coal trade, deliveries are full for this season; and there are 
good forward inquiries, The current quotations are from 15s gd. to 
16s. per ton f o.b, for best Durham gas coals; second-class may be said 
to be firm at 15s. 3d.; and “ Wear specials” are steady at 16s.—the 
demand being all round fair. Since the settlement of the contracts for 
the Newcastle Gas Company, there has been little actually done in 
forward gas coals. There are, however, inquiries for gas coals for 
Brussels—to the extent of 120,000 tons, delivery over a year; and for 
about 12,000 tons for the Caen Gas-Works. Thereare also smaller lots 
sought for some English towns; so that the decisions in the next fort- 
night should be of interest as showing the trend of the market. For 
cargoes of best gas coal at Genoa, about 26s. 6d. per ton is now quoted, 
which may leave 16s. 3d. per ton for the coal f.o.b. Coke is steady. 
The shipments of gas coke have been fuller of late; the price being 
unaltered. 


Scotch Coal Trade. 


While the Scotch coal trade continues to be enjoying a full measure 
of activity, there is a slightly appreciable decrease in the demand for 
home consumption. The export trade, however, continues to be very 
brisk, and the tonnage available is fully employed. On Friday, the 
following were the approximate prices quoted on the Glasgow Coal 
Exchange: Steam coal, 13s. 6d. to 14s.; splint, 14s. 9d. to 15s. 3d. ; 
ell, 13s. 9d. to 14s. 3d.; trebles and doubles, 13s. to 13s. 6d.; and 
singles, 12s. gd. to 13s. f.o.b, Glasgow. 





The discovery of a microscopic vegetable growth in the water, 
the accumulation of which frequently blocked the service-pipes, resulted 
in a decision to adopt some method of filtration at Lancaster; and a 
battery of mechanical filters has been installed. This was recently in- 
augurated ; and in connection with the ceremony there was a luncheon, 
at which congratulatory speeches were made. The scheme has been 
carried out under the direction of a small Committee, consisting of 
Alderman Huntington (the Chairman of the Water Committee), the 
Mayor (Mr. C. F. Saward), Alderman Preston, and Alderman Jackson. 
The building was erected by local contractors, and the complete plant 
has been installed by Messrs. Bell Bros., of Ravensthorpe, under the 
supervision of the Borough Surveyor and Water Engineer, Mr. Arthur 
G. Bradshaw. The total cost of the work has been about £6000. 
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Italian Auer Incandescent Burner Company. 


The bad state of the Italian market owing to the war and competi- 
tion from electricity affected the results of this Company’s operations 
for the year ended June, 1911-12, which have lately been published. 
Consequently the net profits, after deducting 25,000 frs. to meet bad 
debts, only reached 93,396 frs., compared with 140,490 frs. in 1910-11. 
Of this total, 10,000 frs. were utilized in payment for the new plant in 
Rome and Milan, and in meeting the expenses of the Turin Exhibition. 
The balance was put into the special reserve, so that there was no 
dividend. The lease of the Milan works having expired, the Company 
had to buy land and build other works. The sale of mantles did not 
give such good results as previously. Street lighting, on the contrary, 
progressed. The number of burners fixed was 60,307, against 57,923 
before. With regard to the Padua works, in spite of a decrease in the 
the number of mantles manufactured, the profits were 26,800 frs., re- 
presenting more than 35 per cent. of the amount invested in the busi- 
ness. A number of “Pharos” lamps have been installed, especially 
at Bologna, Naples, Leghorn, and Acqui. 


Borough of Portsmouth Water-Works Company. 


In the report to be presented at the half-yearly meeting of this Com- 
pany next Thursday, dealing with the six months to March 31, it is 
stated that the available balance on profit and loss account is £24,398, 
out of which the Directors recommend the payment of full statutory 
dividends. This, after deductions for void houses, &c., will leave a 
balance of {24,021 to be carried forward. During the half year, 388 
yards of additional trunk mains and 1833 yards of additional street 
service-mains were laid, making a total of about 67} miles of trunk 
mains and about 171} miles of street service-mains. The number of 
additional services connected with the mains during the half year was 
359, making the total number of premises now under constant supply 
by the Company in all the districts 52,587. The quantity of water 
pumped from Havant and Bedhampton during the six months was 
1,426,134,802 gallons, or an average daily supply for all purposes of 
7,835,906 gallons; being a decrease of 201,001 gallons daily as com- 
pared with the corresponding period of last year. Exclusive of all 
supplies by meter, the quantity supplied for domestic use was equal to 
an average per diem of 21°83 gallons per head of the population, as 
compared with 23°22 gallons. 








New Joint-Stock Companies.—H. Langdon Down, Limited, manu- 
facturers of gas and electric fittings, has been registered with a capital 
of £2000 in £1 shares, of which 1000 are “ A” 74 per cent. cumulative 
preference shares, 998 “‘ B” 10 per cent. cumulative preference shares, 
and 2 ordinary shares. The Manitoba Natural Gas Syndicate has 
been registered, with a capital of £20,000 in {1 shares, to take over 
from various persons their interest in certain oil and gas mining 
undertakings, options, and licences in respect of lands in Manitoba. 





Profitable Incandescent Gas Lighting at Burton-upon-Trent. 


In the course of his annual report, the Burton-upon-Trent Market 
Superintendent states the result of the conversion, about two years ago, 
of the gas lighting of the Market Hall to the incandescent system. 
He points out that the gas consumed during the past year amounted 
to 688,300 cubic feet, against 878,000 cubic feet for the previous year ; 
being a decreased consumption of 189,700 cubic feet. The saving of 
this large quantity of gas is almost entirely due to the discontinuance 
of the use of bye-passes to the lamps. The average annual consump- 
tion of gas prior to the installation of the incandescent system of light- 
ing was 913,000 cubic feet ; therefore the incandescent system is saving 
about 225,000 cubic feet of gas per annum. The financial saving, 
after taking into account the cost of mantles, repairs, cleaning, &c., 
is about £17 Ios. per annum. During the year, the lighting of the 
Fish Market has been converted from flat-flame burners to the incan- 
descent system. 


—_ 


Suddine, Limited. 


The following informative statements with regard to Suddine are 
taken from the ‘‘ Financial News: ” ‘‘ The annual return of this Com- 
pany, made up to Jan. 14, 1913, was filed on March 1 (more than five 
weeks overdue). Out of the nominal capital of £7500 in 6500 prefer- 
ence shares of £1 and 10,000 founders’ shares of 1s., 1337 preference 
and 5739 founders’ shares had been taken up. One hundred prefer- 
ence and 5000 founders’ were credited as fully paid. The 5000 
founders’ shares constituted the purchase consideration (£250) for a 
licence from the Patent Block Tar, Motor Oil, and Asphalt Company, 
Limited, and the roo preference shares of £1 were allotted ‘ on account 
of the contract for preliminary expenses (f{1500).’ There isno contract 
on the file relating to this {100. The Directors at this date were: 
Colonel the Hon. H. V. Duncombe, D.S.O., Captain John MacLean, 
Mr. John Greenfield, Mr. Henry Hollis, and Sir C. B. H. Soame, 
Bart. Colonel Duncombe and Captain J. MacLean have resigned. 
The return records the transfer of 2270 founders’ shares out of the 
name of the Patent Block Tar Company, leaving it with 2730. The 
date of registration of transfer is entered as ‘ 1912 614 January, 1913,’ 
whatever that may mean. The only other transfer is one of 50 prefer- 
ence shares out of the name of the London Industrial Contract and 
Finance Syndicate (leaving it with 50); the date of registration of 
transfer being given as ‘ 1913.’ Colonel Duncombe holds 50 preference 
and roo founders’, Sir Hawtrey Cox too founders’, Captain John 
MacLean 112 founders’, Dame Mary B. H. Soame too founders’, Mr. 
John Greenfield 21 preference and 205 founders’, and Mr. Henry 
Hollis 1 preference and 100 founders’. The ‘statement in the form of 
balance-sheet ' is also mace up to Jan. 14, 1913. The only liability is 
£1623 19s. in respect of issued capital. The only assets are: Patent 
rights, licences, cost of experiments, preliminary expenses, &c., £2000 ; 
premiums on founders’ shares issued, £55 7s. ; and £39 due in respect 
of unpaid calls. No auditors have been appointed.” 
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Illuminating Power at Portsmouth. 


A case was reported in the “ JourNAL” for March 18 (p. 770) in which 
the Portsea Island Gas Company were summoned by the Portsmouth 
Corporation, who sought to recover damages for the supply by the 
Company of gas which was below the 14-candle standard specified in 
their Provisional Order. The Court found the charges proved, but 
declined to impose any penalty, and merely ordered the Company to 
pay 5s. towards the costs. This decision has not met with the unani- 
mous approval of the Corporation, for at last Tuesday’s meeting of the 
Council Mr. Mactavish complained of it. One was loth, he said, to take 
to task a bench of magistrates; but there were times when they needed 
criticism as much as a bench of aldermen. In his opinion, to impose 
such a penalty was “nothing more or less than a studied insult to the 
prosecution. It made the Council a perfect laughing-stock.” Could 
this by any chance have been the intention of the Court? Some com- 
plaints were also made at the meeting of a falling off in calorific 
power ; but as was pointed out the figures were above those of London. 


oe ad 


Increased Gas Output Explained.—At a meeting of the Strabane 
Urban District Council, on the Gas Manager reporting that there had 
lately been an increase in the output of gas, the Chairman (Mr. John 
Perry) said the explanation was that, owing to the high price of coal, 
the people were now using gas-cookers very largely. It was decided 
to apply to the Local Government Board for Ireland for the issue of 
an unexpended balance of a loan to enable the Council to instal a 
Holmes patent tar-extractor at the gas-works. 


New Carbonizing Plant for Calne.—The Calne Gas and Coke 
Company recently decided to modernize their system of carbonizing, 
and placed an order for the new benches with Messrs. Thomas Piggott 
and Co., of Birmingham. The scheme was carried out under the super- 
vision of Mr. A. F. Webb, the Company’s Manager ; and it is, we un- 
derstand, giving satisfactory results that must be most gratifying to the 
Directors. Messrs. Piggott have also on order for the Company a 
modern plant for the manufacture of sulphate of ammonia, &c. 


South Baraccas (Buenos Ayres) Gas Company.—The Directors’ 
report for the year to Dec. 31 states that, including £8383 brought for- 
ward, the balance of revenue account is £11,951. An interim dividend 
of 2 per cent. was paid, and the Directors propose to pay a final divi- 
dend of 2 per cent., making 4 per cent. for the year, free of tax, and 
leaving to be carried forward £3951. The trading profit increased 
from {£1168 to £3568; and the output of gas shows a satisfactory in- 
crease over that of 1911. The accounts indicate a sum of £49,000 due 
to the bank and secured by debentures. Further advances have been 
made, which bring the present indebtedness to £65,000, which chiefly 
represents expenditure upon extensions of the undertaking since 1910. 
The Directors propose that the £65,000 shall be paid off by the issue 
of debentures or preference shares; and at the same time they think it 


will be desirable to provide for the cost of a new gasholder and for 
further extensions of the mains. 








Reduced Charges for Power Purposes at Leicester.—The report 
of the Gas Committee adopted at the last meeting of the Leicester 
Town Council recommended a reduction in the price of gas used for 
power purposes in the country districts. Alderman Smith remarked 
that the charge in the borough was ts. 6d. per 1000 cubic feet, and in 
the outlying districts it varied from 1s. 10d. to 2s. 2d. The proposal 
of the Committee would practically bring the price to those who used 
large quantities down to 1s. 8d. per 1000 cubic feet. 

Reduced Prices at Skipton.—It was announced by the Chairman 
of the Gas Committee (Mr. J. C. Fell) at a meeting of the Skipton 
Urban District Council last week, that the year’s operations of the 
gas undertaking showed a gratifying profit; and he spoke in terms of 
praise of the work of the late Chairman of the Committee (Mr. W. 
Graham) and the Manager (Mr. J. H. Woodward). It was pointed 
out that the price of gas had been reduced by 24d. per 1000 cubic 
feet to ordinary consumers, and 2d. to slot-meter users; the discounts 
being allowed to remain as before. This will make a difference in the 
current year’s receipts of an amount equal to nearly the whole of last 
year’s profits; but it is hoped that the concessions will result in an 
increased consumption. 

Sales of Shares.—At a local auction sale some days ago, 38 original 
£10 shares in the Slough Gas Company realized from £24 Ios. to 
£24 15s. each ; while 187 new ordinary £10 shares were disposed of at 
from £16 2s. 6d. to £17 each, and two {100 4 per cent. debentures at 
£97 tos. each. Five original {10 shares in the Maidenhead Water 
Company were sold at {22 12s. 6d. each, and five {10 “B” shares at 
£15 2s. 6d. Ata sale at Yeadon, {140 of “A” stock in the Yeadon 
and Guiseley Gas Company (paying 114 per cent.) fetched from £27 
2s. 6d. to £27 5s. per {10; while £93 15s. of “A” stock in the Yeadon 
Water Company (paying 94 per cent.) realized £23 per f{10, and £400 
of “B” stock in the same Company (paying £6 13s. per cent.) sold at 
from £16 to £16 7s. per £10, 

Monte Video Gas Company.—The report for the year to Dec. 31 
last, which will be submitted at the meeting on Thursday, states that 
the profit shown by the revenue account is £32,956. Adding interest 
and discount, profit on exchange, Directors’ fees waived, and the 
balance brought forward, the total shown in the profit and loss account 
is £48,337. After providing for interest on debenture stock, income- 
tax, bad and doubtful debts, depreciation of capital accounts and 
investments, and placing £4500 to the renewal account, the balance 
remaining available for dividend is £34,864. An interim dividend was 
paid on Nov. 1, of 6s. per share, less income-tax; and the Board now 
recommend the payment of a further amount of tos. per share, also 
less income-tax—making together a dividend of 4 percent. for the year. 
This will absorb £21,676, and leave £13,188 to be carried forward. 
The revenue account shows an increase in receipts from both the gas 
and dock departments ; but the expenditure has been heavier, owing to 
advances in the prices of materials and coals, and also to higher 
freights and wages. The sales of gas for use in cookers and geysers, 
and for industrial purposes, show satisfactory increases. 
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Gas Supply ia Johannesburg.—The output of the Gas Depart- 
ment of the Johannesburg Municipal Council has grown considerably 
during the past three years, as shown by the following figures: In the 
year 1909 10, it was 23,875,200 cubic feet ; in 1910-11, it was 29,366,800 
cubic feet; and in 1911-12, it was 34,284,600 cubic feet. It has been 
decided to erect a new retort-house to contain four beds of seven 
retorts, at an estimated cost of £9583. 


on | Gas-Works Results.—In the annual budget at Filey, the 
report of the gas undertaking shows that the expenditure during the 
past year was £4351, including £1278 paid on loans. This is an in- 
crease of £369 on the previous year—partly attributable to the rise in 
coal prices. The total revenue amounted to £4499, as against £4261; 
and a net profit of £147 was realized after repaying principal. Added 
to the sum of £343 brought forward, this gives a credit balance of 
£490, of which £250 was placed to the gas capital account and {240 
carried forward. 


Lighting of Plymouth.—Complaint was made at the meeting of the 
Plymouth Town Council last Tuesday of the indifferent lighting of the 
town. Mr. Swain said there could be no criticism of the Gas Com- 
pany in the matter, for they had wished to see better burners and 
larger mantles used. He thought it would be worth while to go a 
step further, and improve generally the incandescent lighting. Mr. 
Eyre (the Chairman of the Street Lighting Committee) said that to 
light the whole town with larger mantles would cost {2000 a year 
more than at present. The Committee were, however, prepared to do 
it if the Council would find the money. 


Failure of the Electric Light.—Just at the busiest time last Wed- 
nesday evening—i.e., about 9 o’clock—the Todmorden Corporation 
electricity supply failed ; and, it being market night, the users of cur- 
rent were specially inconvenienced. Many shops, &c., where gas was 
not available had to use candles or shut-down altogether ; and much 
difficulty was experienced at the post office, where candles had to be 
requisitioned for sorting the letters. On the following day, Mr. F. V. 
Barnes, the Engineer and Manager of the Todmorden Gas-Works, 
sent one of his staff down to the post office to replace the candles by 
inverted gas-lights, after which the mails were sorted under more com- 
fortable conditions. 


Lamplighters’ Wages at Plymouth.—The question of the wages of 
the lamplighters was again referred to at the meeting of the Plymouth 
Town Council last Tuesday. The Street Lighting Committee recently 
gave the men an increase of 6d. per week. This the men considered 
insufficient, and asked for more; but the Committee declined to re- 
open the subject. Mr. Sayer contended that the men were entitled 
to a larger increase ; and Alderman Debnam supported this opinion— 
urging that if they deserved an increase at all it should be larger in 
amount. Alderman Phillips said lamplighters’ hours were irregular ; 
but they had much time off. The matter was referred back to the 
Committee, who will bring up a report next month showing the hours 
which the lamplighters work. 





Omagh Gas Undertaking.—Messrs. Brandon and Co., Auditors, 
reported at the May meeting of the Omagh Urban Council that 
the accounts of the gas undertaking for the past year showed sales 
of gas amounting to £3723, as compared with £3725 for the previous 
year ; while the residuals, including sulphate of ammonia, realized 
£1269, against £1142. The Council expressed satisfaction with the 
result of the year’s trading, which, it was admitted, was almost entirely 
due tothe unremitting care and attention of the Gas Manager (Mr. 
P, J. O’Callaghan) ; and it was decided to grant him a bonus. 

Birmingham Water Committee’s Deficit—The accounts of the 
Birmingham Corporation Water Committee for the year to March 31 
show that the water-rents increased by £6406, or just over 2 per cent. 
On revenue account there is a gross profit of £217,866. The charges 
on account of capital appearing in the profit and loss account amount 
to a net total of £294,854; and the deficiency for the year is £75,908, 
against £73,098 for the preceding twelve months. Towards meeting 
this deficiency, there is a contribution from the borough fund and rate 
account of £65,000; and, with the exception of a small transfer from 
capital account, the remaining debit balance will be carried forward. 


Water Supply in the Evesham District—Mr. W. O. E. Meade- 
King, on behalf of the Local Government Board, last Wednesday held 
an inquiry into an application by the Rural District Councils of Eve- 
sham and Pebworth for sanction to borrow {9215 and £4284 to defray 
their respective shares of the cost of a joint scheme of water supply for 
a number of parishes. Mr. J. E. Willcox explained the scheme, which 
is in connection with a supply of water from springs belonging to Lord 
Elcho, in Lidcombe Wood, Stanway, on the Cotswold Hills. The 
Joint Committee arranged to take a supply of 100,000 gallons a day, at 
an annual rent of £380, with the right to increase the quantity to 
250,000 gallons a day on agreed terms. The lease of the springs is for 
99 years, with the option of renewal. 

Portrush Water and Gas Supplies.—During an inquiry by Mr. 
F. J. M‘Carthy (Inspector under the Local Government Board for 
Ireland), as to a proposed extension of the urban district boundary of 
Portrush, Miss Witherow, who had signed a petition in favour of the 
extension, said the Coleraine Rural Council had neglected the Dhu 
Varren district close to Portrush, and a water supply, public lighting, 
and sewerage scheme were badly needed there. Mr. H. W. Leech, for 
the opposition, said the water-works provided for Portrush by the 
Coleraine authorities gave a storage capacity of 13 million gallons. 
Mr. S. Lecky, Clerk of the Coleraine Council, denied the assertion 
that they had refused a water supply to the Dhu Varren district, and 
said they were prepared to spend money in providing one. For the 
Londonderry County Council, it was contended that there was a water 
supply for Dhu Varren, although it was of a precarious nature, and that 
there was gaslight for the houses, and also for the roads, until a ques- 
tion of cost arose. It was pointed out by Counsel for the County 
Council that a combined system of water supply, gas lighting, and 
sewerage could be adopted by the Rural Council of the Portrush 
Urban Council, and governed by a Joint Representative Board. 
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New Pumping Station for Widnes.—The Widnes Town Council 


have decided to make application to the Local Government Board for | 


sanction to borrow £20,000 for the purpose of extending their Netherby 
pumping works. It is proposed to put up a new station. 

Malta and Mediterranean Gas Company, Limited.—The report to 
be submitted at the annual meeting of the Company on Tuesday, the 
3rd prox., states that the balance of the general revenue account for 
the twelve months to March 31 is £5963. The Directors recommend 
the payment of the usual dividends on the first and second preference 
capital, and a dividend of 4 per cent., free of income-tax, on the ordi- 
nary capital, making, with the interim dividend paid in December, 
6 per cent. for the year, and leaving a balance of £1061. 


Devonport Water Undertaking.—From the report of the Water | 


Committee which was presented to the Devonport Town Council last 


Thursday week, it appeared that the working of the undertaking for the | 


year to March 31 resulted in a gross profit of £15,592. After paying 
£11,790 as interest on loans and redeeming loans to the amount of 
£3587, there was a balance of £214, which the Committee recom- 
mended should be carried to the reserve fund. The gross income was 
£22,875, compared with £21,742 the previous year; and the working 
expenses were £7282, against £7205. The Mayor (Alderman Blackall), 
who is Chairman of the Committee, remarked that the statement was 
most satisfactory. Last year they had to take £806 from the reserve 
fund toward meeting the capital charges, whereas now they had a 
balance of £214 tothe good. This fact should silence those who were 
opposed to the purchase of the water-works by the Corporation. They 
were on a thoroughly sound basis. From the beginning he had said 
that there would be no demand on the ratepayers for several years. 
He thought he could now safely state that, unless something unfore- 
seen happened, the ratepayers need not fear that they would be called 
upon to contribute anything towards the undertaking. There was a 
reserve fund of £8643, which they could fall back upon in case of 
emergency. 


Water Supply at Teneriffe——The Municipality of Santa Cruz, 
Teneriffe, propose to raise a loan of about £222,000, to be devoted to 
the provision of a distributing system for a water supply. The source 
is from a new bore at Rio Negro, situated about six miles from Santa 
Cruz; and it is stated to yield large quantities of water. 


Bideford Gas Company.—The annual meeting of the Bideford Gas 
Company was held last Thursday—Mr. A. G. Duncan presiding. 
The Directors recommended dividends at the rate of 134 per cent. on 
the original shares and 10} per cent. on the additional shares. A 
hearty vote of thanks was accorded to the Secretary (Mr. W. D. Joce), 
the Manager (Mr. F. Fulford), and the staff. 


Carrick-on-Suir New Water Supply.—It was reported at a meeting 
of the Carrick-on-Suir Urban District Council that Messrs. Martin and 
Co. had practically completed the water supply works, and that the 
water was now available for public use. The contract of Messrs. 
Martin amounted to £3079; and the estimated extras amounted to 
£251. A sum of £341 fell to Messrs. Ham, Baker, and Co., and 
£5785 to the Stanton Iron-Works; while extra works ‘ordered or pro- 
posed were stated as costing £518. These amounts, with fees and 
land and legal charges, brought the total to £10,833—a figure exceeding 
the loan by the Local Government Board for Ireland by £333. 

Honiton Public Lighting.—At a recent meeting of the Honiton 
Town Council, the General Purposes Committee reported that they 
obtained tenders from the Electric Supply Company and the Gas 
Company for lighting the town, and recommended that the former 
Company’s tender of £7 15s. per annum per lamp of 150-candle power, 
and the latter Company’s tender of £3 each per annum per lamp be 
accepted. The disposition of the two sets of lamps was set out in the 
Committee’s report ; and Alderman Banfield, in moving its adoption, 
said they would now have competition between the two illuminants. 
Alderman Hook moved an amendment that the contract of the Gas 
Company to light all the lamps at £3 per lamp per annum be accepted. 
The report was, however, adopted. 








GAS COMPANIES’ STOCK AND SHARE LIST. 


The week just closel on the Stock Exchange has not been note- 
worthy for any remarkable feature. The tone certainly was varied, 
but at no time especially bright or particularly the reverse; and 
business outside of the settlement was at low pressure. Things were 


at their best in the earlier days; the latter half of the week being 
to some extent a prey to apprehension as to the Allies falling out over 
the division of the spoil—a feeling indicated on Continental bourses. 
However, prices in general did not suffer. The opening on Tuesday 
was quite cheerful; and the public manifested its satisfaction with 
prospects in the Balkans by buying to a fair extent at improving 
figures. Government issues ruled strong, and Consols rose 4 for money. 
Home Rails showed strength, and Americans were firm though inac- 
tive. The Foreign Market was in good case. Wednesday opened in 
similar mood, and markets showed activity and strength. This was 
afterwards checked by Continental sales; but, nevertheless, some fair 
advances were left at the close. Consols rose 4 for the account; and 
Rails and Americans were nearly all a bit better, Thursday was cold 
and cheerless. Business was most sluggish, and markets in general 
were dull and heavy. Gilt-edged were weaker; but Consols did not 
move. Rails were lower all round; and Americans and Foreign 
drooped. Friday was very quiet; the conclusion of the settlement 
being the chief act. Markets presented no prominent trait—some 
things went a little up and others a little down. Government 


ing uneven. Americans were about equally divided; and the 
Foreign Market, forgetting troubles in the Near East, fixed its 
attention on Far-Eastern China. Saturday was most quiet; and the 
Exchange seemed half deserted now the settlement was over. Move- 
ments generally were slight and unnoteworthy. Consols closed with- 
out further change at 754 to 758—a rise of {in the week. The Money 
Market opened with every appearance of ease, but hardened later on, 
and closed firm. Business in the Gas Market was very inactive—one 
of the quietest weeks for aconsiderable time past. It was quite devoid of 
all feature beyond entire absence of change—hardly a quotation moving 
except automatically on ex div. adjustment. In Gaslight and Coke issues, 
the ordinary was most moderately dealt in, but at advanced figures 
which might have warranted the expectation of ahigher quotation ; all 
transactions being at 103 to 1033. The secured issues were quiet; the 
preference realizing 96} and 964, and the debenture 74} to 75. South 
Metropolitan was quiet and rather easy; changing hands at 110} to 
111}. Nothing at all was marked in Commercials. Among the Sub- 
urban and Provincial group, Alliance and Dublin debenture was done 
at 86, British at 45} to 45%, Bournemouth “B” at 16 and 1675, South 
Suburban at 1174, and (on the local Exchange) Newcastle at 99. In 
the Continental companies, Imperial had one bargain only, at 169 
ex div., Union realized 82 to 833, ditto preference 1314 and 131%, and 
European 172 and 17%. Among the undertakings of the remoter 
world, Primitiva changed hands at 6; and 6} cum div. and 6g and 64 
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+ Next Dividend will be at this rate. 
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The Horncastle Urban District Council have decided to reduce APPLICATIONS FOR LETTERS PATENT. 


the price of gas to consumers having slot-meters to that paid by those J 





using ordinary meters. 

Intimation is made elsewhere of the intention of the Directors of 
the Bournemouth Gas and Water Company to sell by tender 1000 “ B” 
shares of £10 each, the dividend on which is limited to 7 per cent. 
Sealed tenders must be sent in by the 5th prox. 

Mr. Fred. T. Jeffery, who has for several years represented Messrs. 
Biggs, Wall, and Co. in the West of England and Wales, has been 
appointed by Messrs. Parker and Lester, Limited, as their representa- 
tive on the same ground; and he will take up his new duties imme- 
diately. 

Through the generosity of the Directors of the Plymouth and 
Stonehouse Gas Company, a new bowling green has been provided for 


10,555-—ARNDT, M.., ‘ Thermostats and valves.” May 5. 

10,584.—GarralTT, J. T., “Taps and cocks.” noe 4 5. 

10,625.—Broplg, C. G., “‘ Water-meters.” May 

10,657.—TILLEY, F. C., ‘Gas lamps or havin. " May 6. 

10,689.—CoLEMAN, E. W., and SHINER, A. E., “Incandescent 
burners and globe holders.” May 6. 

10,759-—ANDERSON, J., ‘‘ Coin-freed meters.” May 7. : 

10,813.—Rovuszorr, G., “‘ Production of gas” May 7. 

10,885.—STRACHAN AND "HENsHaw, Lrp., and SarGENT, T., ‘ Telpher = 
tracks.” May 8. 

10,892.—BEVILLE, W. J., “‘ Improved illuminating effect.” May 8. 

10,896.—Harpy, W. B., “ Burners.” May 8 


the use of the men employed at the gas-works. The green has been 10,956.—MILNE, J., AND Son, Lrp., and Fox, T., ‘ Governors.” 

laid out on land adjoining the works, and most of the hundred members May 9. ee 

of the club were present when Mr. T. Wolferstan, one of the Directors, 10,981.—RicBy, T., ANDREW, G. W., and WETCARBONIZING, LtD. 

and President of the club, formally opened it. Mr. Wolferstan said | « Bye-product recovery gas-producers.” May 9. , F 

the Directors wished as far as possible to study the comfort and well- 11,004 —WELsBacH Licut Company, Ltp., and Parram, R. W., I 

being of the employees, and he thought they would agree that much | « Gas-stoves.” May 9. 

had been achieved. 11,026.—LuMLEy, W., “ Chandeliers and lighting fixtures.” May 9g. Ir 
The sixteenth ordinary general meeting of Meters Limited is to be 11,036.—MuEkERrS, P., “ Burners.” May 9. he 

held next Friday ; and in the report which will then be submitted the 11,072.—WESTWooD, F., ‘ Reflecting lamps.” May ro. aft 


Directors state that the trading for the year to March 31 has resulted 11,090.—DEZzENDorrF., R. L., ‘* Meter-testing.” May 10 







































































= ga: 
in a gross profit of £33,072. Asum of £3263 has been spent out of I1,094.—FLETCHER, RUSSELL, AND Co., Lrp., and FLETCHER, om 
revenue on repairs and renewals. After providing for interest on the | T. W., “Furnaces.” May to. the 
debenture stock, £5329, the net profit amounts to £23,891, which, with I1,116.—MILBoURNE, R. J., “ Roller-carriages for spirally-guided an 
£3072 brought forward, makes £26,963, out of which interim dividends | holders.” May to. sh: 
at the rates of 54 per cent. per annum upon the preference shares and II,123.—BarkKER, R. W., “ Gas-igniters.” A communication from los 
4 per cent. per annum upon the ordinary shares were paid in Novem- | R. E. Bérthold. May tro. th " 
ber. The Directors now recommend the payment of further dividends an 
at the rates of 53 per cent. per annum upon the preference shares and res 
g per cent. per annum upon the ordinary shares (making the ordinary col 
dividend 6% per cent. for the year) ; that £7000 be added to the reserve It has been arranged by the Hinckley Urban District Council to rec 
fund (making it £92,000); and that the balance of £2764 be carried | supply gas-engines and fires to the consumers on the hire-purchase 
forward. system. ae 
for 
up 
WANTED, FOR SALE, CONTRACTS, &c., ADVERTISEMENTS IN THIS WEEK’S “JOURNAL.” = 
epee p. 
Appointments, &c., Vacant. Stocks and Shares—continued. Cookers, Fires, &c. ha 
ENGINEER AND MaAnaGER. Carlisle Corporation. East GrinsTEAD GAs AND WATER Company. London, Devonport Gas DeparTMENT. Tenders by May 31. tio 
Applications by May 28 Mart. June 3. EDINBURGH AND LeitH Gas ComMISsIONERS. Tenders “y 
ENGINEER (Mantle Works). No. 5737. HytHE AND SANDGATE Gas Company. London Mart, by May 26. e 
DravuGHtsMaN. Newton Chambers and Co., Thorn- June 3. . = a 
cliffe Iron Works. TENDRING HUNDRED WATER Company. London Mart.! General Stores, &c. (Benzol, Sulphuric Acid, ‘y 
TRAVELLER. No. 5740. June 3. Lime, Lead, Lead Piping). 1 
SaLEsMAN. New Southgate Gas Company. A hs : ‘ Th 
Cuerk (Water Company). No. 5738. | Devonport Gas DEPARTMENT. Tenders by May 31. 
Junton Boox-Keerrr, No. 5786. TENDERS FOR ee Leits Gas CoMMISSIONERS. Tenders as 
| y May 26. ; 
$ f | LovGHBorovcH Gas DEPARTMENT. Tenders by June 4. sta 
Appointments, &c., Wanted., Brass Goods, Cocks, Pendants, Brackets, &€.  Dinwen Gas DerartMeNT. Tenders by June 7. to 
TRAVELLER. No. 5739. a. Sh Darwen Gas DeparTMENT. Tenders by June 7. | Burton-on-TrRENT Gas DEPARTMENT. ‘Tenders by ‘ 
ag cee Davies, Galloway Road, Shep-| Devonport Gas DEPARTMENT. Tenders by May 31, | May 28. in 
boat | Meters. the 
Plant, &c. (Second-Hand), Wanted. Coal. | Devonport Gas DEPARTMENT. Tenders by May 31. an 
ENGINE, EXHAUSTER, WASHER, SCRUBBER, PURIFIERS, BanGor (Co. Down) Urnsan Districr Councit. Ten- h 
&c. No. 5735. ders by May 27. Oxide. Mi 
GasHOLDER, TANK, AND ExnHausTeR. G. Lane. Buxton Gas DEPARTMENT. Tenders by June 2. | oie ' a Wi 
Aylesbury. Car.isLeE Gas DEPARTMENT. — by re. . DarweEN Gas DepaktMENT. Tenders by June 7. ‘ 
East DEREHAM URBAN District Councit. Tenders | Niz 
Plant, &c. (Second-Hand), For Sale. by June 2 | Pipes, &c. D: 
Puririers, &c. No. 5732. GatnsporouGH Gas DerarTMENT. Tenders by May24.| Darwen Gas DEPARTMENT. Tenders by June 7. ’ 
: Hespen BripGE AND MyrHotmRoyp Gas BoarD.| PrymovrH WATER DEPARTMENT. Tenders by June 25. Wi 
qas-Works for Disposal (Narberth). Tenders by May 26. | : 
J. H. Sttcox, Parkview, Swansea Leek Gas Department. Tenders by June 2. | Purifiers. col 
- en Xy ’ . — Urpan District Councit. Tenders by | | Osserr Gas Derartmenr. Tenders by May 28. inc 
e * * } 
7 | 
Matra aNp MepiTreRRANEAN Gas Company. 59 and era in eee doin eee - | Tar and Liquor. be 
60, Gracechurch Street, E.C. June 3. Twelve PenrirH Gas DEPARTMENT. Tenders by June 3. Buxton Gas DEPARTMENT. Tenders by June 2. me 
o'clock. Pears AND PILKINGTON Gas ComPaNy. ‘Tenders| ——— wor Gas Department. Tenders by inc 
by May ay 28. : 
Stocks and Shares. heen Gas AND WaTER DEPARTMENT. Tendersby| Darwen Gas Department. Tenders by June 7. 
Barnet Gas AND WATER Company. London Mart. June 5. GAINSBOROUGH GaS DEPARTMENT. Tenders by May 24. St 
June 3. Sevenoaks Gas Company. Tenders by May 81. HUDDERSFIELD Gas DEPARTMENT. Tenders by May 31 ol 
BovuremovutTH GAs AND WATER Company. By Tender. Smetruwick Gas DEPARTMENT. Tenders by May 22. Leek Gas DEPARTMENT. Tenders by June 2. tio 
June 5. SwaDLINcoTE Gas DEPARTMENT. Tenders by May 29,! LoucHBorouGH Gas Department. Tenders by June 4, ti 
0 
or 
OXIDE OF IRON. J & J. BRADDOCK (Branch of mgr OXIDE OF IRON. al 
a Limited), Globe Meter . oo and SPENT OXIDE PURCHASED, dit 
’ , 45 & 47, Westminster Bridge Road, Lond 
0 NEILL’S OXIDE WET AND DRY GAS- METERS, PREPAYMENT | | BALE’S FIRE CEMENT. thi 
For GAS PURIFICATION. METERS, STATION METERS AND GOVERNORS. uaath sen mam wane hit 
LARGEST SALE OF ANY OXIDE. BR cage er arggen 9 wna in 
P ‘ Sin F ‘ “ KLEENOFF,” TdE COOKER CLEANER. otl 
SPENT OXIDE PURCHASED IN ANY DISTRICT. ‘* Brappock, OLDHAM,” and ‘* MeTRIQUE, Lonpon.” ALE & CHURCH, LTD. aw 
5, CRooKED Lane, Lonpon, E.C. If 
GAS PURIFICATION & CHEMICAL CO., LD., DUTCH OXIDE OF IRON. ik, 
PaLMERSTON Hovusk, _—_— TAR WANTED. aw 
Oxp Broap Street, Lonpon, E.C, SPENT OXIDE PURCHASED IN ANY DISTRICT.. THOMAS HORROCKS & SONS, LTD., Or 
Albert Chemical Works, wi 
’ Fi 
et oa HE First Dutch Bogore Co., Ltd., Grant Street, Mites Piattinc, MANCHESTER. “"¢ 
wera —— ——— NYMEGEN, HOLLAND. Pitch, Creosote, Brick and Fuel Oils, Benzol, Solvent | 
esists 4500° Fahr. Best for GAS- . Naphtha, Carbolic, Sulphate of Ammonia. Wi 
ANDREW STEPHENSON, 171, Palmerston House, Old —- a : co! 
; S : 
Broad Street, London, E.C. “Volcanism, London.” is W. TP. CUNNING AM, on L HYDRATED OXIDE OF IRON. - 
13, Arcadian Gardens, Woo reen, »N. REP ARED f 
rom Pure Iron. to 
AR North of England, Midlands, and Wales : . 4 
DWARD COCKEY & SONS, LTD., J. BROWN & CO., LTD., Savile Town, DEWSBURY. Twice as rich as Bog Ore. alt 
Supply Hand and I or 4 no back ag . 
= Scotland a rela The Cheapest in the Market. 
eee ee eee, J. B, MACDERMOTT, 11, Bothwell Bt. GLASGOW.| Reap pee cheNnest in the Market. sensi. ” 
. 2 
PURIFIERS, 
SPIRAL OR STANDARD GUIDED Gas. | E. C. LORD, Ship Canal Tar-Works, A™ ONIACAL Liquor Wanted. m4 
HOLDERS. § Weaste, Manchester. Pitch, Creosote, Benzols, CHANCE AND Hunt, Lrp., Chemical Manufac- 6 ¢ 


Prices and Designs on Application to 
THE IRONWORKS, FROME. 





Toluol, Naphtha, Pyridine, all kinds of Cresylic Acid, | 


| Carbolic Acid, Sulphate of Ammonia, &c. | 


turers, OLDBURY, Worcs. 
Telegrams: ‘‘ CHEMICALS.” 





